
Ms. Sandra Foose 
Pre - Remedial Assistant WAM 
Environmental Services Division 
U.S. Environmental Protection Agency 
Region II 
Edison, NJ 08837 

RE: Maunabo Solid Waste Disposal Site Inspection Prioritization Evaluation 

Dear Ms. Foose: 

The following is a summary of the Site inspection Prioritization evaluation for the Maunabo Solid Waste 
Disposal site (CERCUS ID No. PRD980512420) (Ref. No. 1). 

General Description and Site History 

The Maunabo Solid Waste Disposal (MSWD) site is an 7.76 acre active municipal landfill located in the Palo 
Seco Ward, Maunabo Municipio, in southeastern Puerto Rico (Ref. Nos. 1; 10, pp. 3,54). The unlined landfill 
is located in a rural area with a sugar cane plantation to the west, banana fields bordering the site to the 
south, undeveloped fields to the east, and a residential area to the north (Ref. No. 10, p. 3). 

Since its operations began in 1974, the MSWD site has received approximately 75-122 cubic meters of 
municipal garbage daily (Ref. No. 10, p. 4). There are no records available to indicate the disposal of 
hazardous waste at the site (Ref. No. 10, p. 24). However, during the 1989 Site Inspection (SI) performed 
at the site by the U.S. Environmental Protection Agency (EPA) Region II Field Investigation Team (FIT), it 
was observed that there were several drums and scrapped cars at the site (Ref. No. 10, p. 24). The landfill . 
has been cited in the past by the Puerto Rico Environmental Quality Board (EQB) for various violations 
including the lack of facilities and equipment necessary for proper landfill operations, absence of a fence 
surrounding the landfill, and inadequate security (Ref. No. 10, p. 3). in addition, the landfill has erosion 
problems, and an improper loose cover material has been used which allows infiltration of water that results 
in leachate generation at the site (Ref. No. 10, p. 3). 

Evaluation of Existing Data 

Information included in the site file, 1989 Site Inspection Report, and additional information collected were 
used to conduct the evaluation of this site. 

As part of the 1989 Site Inspection five soil samples were collected at the Maunabo Solid Waste Disposal 
site to determine the presence or absence of priority pollutants at the site (Ref. No. 10, p. 3). Analytical 
results of various soil samples indicated levels of cadmium (2,300 ppb), chromium (11,200 ppb), lead (88,600 
PPb), mercury (440 ppb), nickel (1,830,000 ppb), zinc (212,000 ppb), bis(2-ethylhexyl)phthalate (2,500 ppb), 
butyibenzyiphthaiate (2,200 ppb), phenol (620 ppb), and Aroclor-1248 (1,200 ppb) above background levels 
(Ref. No. 10, pp. 145-148). These contaminants were not found consistently across all samples collected. 
These samples were analyzed in accordance with the U.S. EPA Contract Laboratory Program (CLP) (Ref. 
No. 10, p. 23). 
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Hazard Aseessment 

Updated and additional information and data collected to further evaluate the site included groundwater 
population data, sensitive environment information, and four-mile radius populations. 

Groundwater Pathway - The Maunabo site is located in the Rio Maunabo drainage basin (Ret No. 
10, p. 4). The principal geologic features in this region includes an alluvium iayer which overlies the 
Plutonic rock erf the San Lorenzo batholith (Ref. No-10, pp. 4-5). The alluvium layer, which serves 
as the primary aquifer in the region, consists of sand, silt, clay, and gravel with lenticular deposits 
of sand, gravel, and cobbles (Ref. No. 10, p. 4). This thickness of this unit ranges to a depth of 
approximately 200 feet with an average hydraulic conductivity of greater than 10* cm/sec (Ref. No. 
10, pp. 4,105). The San Lorenzo unit is comprised of mainly of granodiorite and quartz dlorite and 
forms most of the mountainous terrain of the Rio Maunabo drainage basin (Ref. No. 10, p. 5). The 
depth to groundwater at the site is approximately thirty feet and the groundwater flows generally 
southwest, towards the Rio Maunabo, in the site's vicinity, and regionally flows southeast towards 
the Carribean Sea (Ref. No. 10, pp. 5,64, 98). 

There is no analytical data available to document a release of contaminants to the groundwater from 
the MSWD site (Ref. No. 10, pp. 4-5, 7). The groundwater is utilized as the primary source for 
drinking water within four miles of the site with the nearest drinking water well located approximately 
1.25 miles east of the site (Ref. Nos. 3; 5). The population served by groundwater within the four-
mile target distance limit of the site is 11,217 people (0 - 0.25 mile, 0; 0.25 - 0.5 mile, 0; 0.5 -1 mile, 
0; 1 - 2 miles, 9,724; 2-3 miles, 0; 3 - 4 miles, 1,493) (Ref. Nos. 3; 5). Wellhead protection areas 
have not been delineated in the Commonwealth of Puerto Rico in the site's vicinity. (Ref. No. 5, p. 
5). 

Surface Water Pathway - Surface water runoff from the site flows south-southeast, through the 
banana fields which border the site, approximately 1500 feet to the Rio Maunabo (Ref. Nos. 4; 10, 
p. 5). The Rio Maunabo flows (18.5 cfs) into the Carribean Sea approximately 3 miles downstream 
(Ref. Nos. 4; 6; 10, p. 5), 

There are no analytical results available to indicate a release of contaminants to the surface water 
pathway from the MSWD site (Ref. No. 10, pp. 4-5). During the 1989 SI surface water samples were 
not collected as the specific drainage paths between the site and the Rio Maunabo were 
indeterminate because vegetation in the adjoining fields retarded runoff (Ref. No. 10, p. 5). 

There are no surface water intakes located along the fifteen-mile surface Water pathway (Ref. Nos. 
3; 10, p. 5). The Rio Maunabo is utilized as a fishery and is used for recreation (Ref. Nos. 7; 10, p. 
72). The types of fish found along the site's surface water pathway include the mountain mullet, 
seti, and various shrimp and Crab species (Ref. No. 7). There have been four threatened or 
endangered species identified along the drainage route for this site (Ref. No. 7). Greater than 20 
miles of wetlands frontage have been identified along the site's 15-mile surface water pathway. (Ref. 

Soil Exposure Pathway - Analytical results In one or more soil samples indicated maximum 
concentration levels of cadmium (2,300 ppb), chromium (11,200 ppb), lead (88,600 ppb), mercury 
(440 ppb), nickel (1,830,000 ppb), zinc (212,000 ppb), bis(2-ethylhexyl)phthalate (2,500 ppb), 
butylbenzylphthalate (2,200 ppb), phenol (620 ppb), and Aroclor-1248 (1,200 ppb) above 
background levels (Ref. No. 10, pp. 145-148). However, except for these values, the results were 
non-detects or qualified (Ref. No. 10, pp. 145-148). There are no schools, day care centers or 
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residences located within 200 feet of the site property (Ref. Nos. 2; 10, p. 3). There are no known 
terrestrial sensitive environments located on the site property (Ref. Nos. sens env; 10, p. 6). 
However, there are both sugar cane and banana fields bordering the site to the west and south, 
respectively. In addition, at least one worker, a bulldozer operator, works at the MSWD site (Ref. 
No. 10, p. 35). 

Air Pathway - There is no documentation to indicate a release of contaminants to air above 
background (Ref. No. 10, p. 6). However, readings from the HNu Photoionization detector indicated 
readings above background inside a drum (contents unknown) located in the northeast area of the 
landfill (Ref. No. 10, p. 6). There are 26,799 residents living within the four-mile target distance limit 
of the site (0 - 0.25 mile, 138; 0.25 - 0.5 mile, 498; 0.5 -1 mile. 1,290; 1 - 2 miles, 6,285; 2 - 3 miles, 
8,298; 3-4 miles, 10,290) (Ref. No. 9). Approximately 31 acres of wetlands are located within a 1/4 
mile of the site (Ref. No. 4). There has teen one habitat for threatened or endangered species 
identified within a four-mile vicinity of the site (Ref. No. 7). There are both sugar cane and banana 
fields border the site to the west and south, respectively. 

The Maunabo Solid Waste Disposal (MSWD) site is an 7.76 acre active unlined municipal landfill located in 
the Palo Seco Ward, Puerto Rico. The MSWD site has been active since 1974 and has received 
approximately 75-122 cubic meters of municipal garbage daily. There are no records available to indicate 
the disposal of hazardous waste at the site. However, several drums, contents of which are unknown, were 
observed on-site by EPA Region II FIT during its 1989 Site Inspection. There is no analytical data available 
to document a release of contaminants to the groundwater from the MSWD site. Analytical results of some 
of the soil samples collected indicated levels of both organic and inorganic constituents in a downslope 
sample to be in excess of those found in an upslope sample. There are no schools, day care centers or 
residences located within 200 feet of the site property. There is no analytical data available to confirm that 
any fisheries or sensitive environments have been impacted. In addition, there is no documentation to 
indicate a release of contaminants to air above background. 

Very truly yours, 

Summary 

PROJECT TASK LEADER WORK ASSIGNMENT MANAGER 



This Report was conducted 
under the following 

USEPA Documentation Procedure 

Guidance for Performing Site 
Inspections Under CERCLA 

interim Final Publication 9345.1-05 
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To: Hie Date: July 14,1993 

From: David Kahlenberg Project#: 8003-253 

Subject: Groundwater Usage Site Name: Maunabo Solid Waste Disposal 

From the four-mile vicinity water supply map, based upon Commonwealth of Puerto Rico Aqueduct and Sewer 
Authority (PRASA) water supply systems maps, eight public supply wells were identified (including Maunabo 1-4 
and Jacaboas 1-4) within a four-mile vicinity of the site. Records of any private wells located within the sites four-
mile vicinity are not available. 

Maunabo wells 2 and 3 are inactive. The combination of the Maunabo wells 1, 4 and the Matuyas surface water 
intake, (located upstream from the site on the Rio Maunabo) provides potable water for 11,813 peopte In 
Maunabo. The population served by this system in Maunabo is as follows: 

Well P¥ance Pumpaae (modi %Pumpaae Population 
Served 

Maunabo 1 1-2 Mile 60.0 40.32 4,763 
Maunabo 4 1-2 Mile 62.5 42.00 4,961 
Matuyas Surface N/A 26.3 17.68 2,089 

Water Intake 

Jacaboas wells 1, 2, and 4 are inactive. Jacaboas well 3, located in the 3-4 mile ring, pumps at 29.5 mgd with the 
total pumpage rate for the water supply system for Patillas at 348.2 mgd. Since the Jacaboas 3 well provides 
8.4% of the total pumpage for the 17,774 people served in Patillas, the Jacaboas 3 well provides water to 1,493 
people. 

Therefore, the groundwater apportionment is as follows: 

Pittance (fnHes) Population 

0-1/4 0 
1/4 -1/2 0 
1 / 2 - 1  0  
1 - 2 9,724 
2-3 0 
3-4 1.493 

Total Population Served: 11,217 

MALCOLM PIRNIE, INC. PROJECT NOTES 



PUBLIC WATER SUPPLIES IN PUERTO RICO, 1983 

By Fernando Go'mez-Go'mez, Ferdinand (Juinones, and Marisol Lo'pez 

U.S. Geological Survey 
Open-File Data Report 84-126 

Prepared in cooperation with 
Puerto Rico Aqueduct and Sewer Authority 

San Juan, Puerto Rico 
1984 
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Tabla 52. Public aatar~supply Installations and aatar-quallty analysas for Puarto Rico 
Aquaduct and Saaar Authority fscilitiis at - Patlllas 

WELLS 
FACILITT MANE 
JACABOAS X 
JACABOAS II 
JACABOAS III 
JACABOAS IV 
POZO I (PATILLAS) 
POZO II (PATILLAS) 
POZO IV CPATILLAS) 
POZO V CPATILLAS) 

FACILITY NAME 
MARIN BAJO 
LOS POLLOS 

LATITUDE 
175959 
175911 
175928 
175948 
18004? 
180028 
180017 

FILTER PLANTS 
LATITUDE 
180314 
180118 

LONGITUDE 
0655823 
0655811 
0655802 
0655807 
0660136 
0660121 
0660044 

LONGITUOE 
0655912 
0655914 

ANNUAL AMOUNT 
(MILLION GALLONS) 

49.7 
56.0 
29.5 
35.7 
36.3 
63.6 
55.9 
29.6 

ANNUAL AMOUNT 
(MILLION GALLONS) 

3.2 
130.1 

QUALITY OF WATER OP SELECTED WELLS ANO SURFACE WATER SITES 

GROUND MATER 
FACILITY NAME 
JACABOAS I 
JACABOAS II 
JACABOAS III 
POZO I (PATILLAS) 
POZO II (PATILLAS) 
POZO IV (PATILLAS) 

FACILITY NAME 
MARIN BAJO 
LOS POLLOS 

DATE 
11/25/80 
08/23/73 
11/25/80 
11/25/80 
11/25/80 
11/25/80 

pH 
6.9 
8.0 
7.2 
7.3 
7.2 
7.2 

COLOR •TUR Ca Hg Na K CaCOS S04 CI F S102 YDS N03-N Fa Nn 
0 0.5 32 17.0 43.0 0.8 150 36.0 35.0 0-1 49.0 312 2.60 0.15 0.00 0 0.0 28 21.C 36.0 -— 184 13.0 28.0 0.1 45.0 305 1.40 0.05 0.00 2.1 39 24.0 30.0 0. 5 169 15.0 51.0 0.1 44.0 328 2.10 0.04 0.00 0 0.6 40 7.0 29.0 O.S 145 16.0 22.0 0.1 27.0 234 1.00 0.68 0.00 5 O.S 53 19.0 58.0 O.S 228 48.0 36.0 0.2 47.0 415 3.70 0.10 0.00 1.6 63 14.0 64.0 0.9 217 42.0 62.0 0.2 35.0 415 2.30 0.12 0.00 

SURFACE WATER 
DATE pH COLOR TUR Ca Hg Na K CaC03 SO 4 CI F S102 TDS 

09/08/82 
09/08/82 

7.8 
7.7 

0 
0 

0.2 
0.6 

1 5 
22 

11.0 
10.0 

1.0 
14.0 

0.8 
0.6 

61 
67 

5.0 
26.0 

14.0 
23.0 

0.0 
0.0 

9.0 
6.0 

151 
199 

N03-N Fa 
0.70 
0.30 

0 .16  
0.23 

Hn 
0 .00  
0.00 
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ARCS n CONTRACT 68-W9-0051 
MALCOLM PRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-253 

Date: July 12. 1993 Time: 10:34 AM fX| PM [ ] 

Call 

To: Eric Morales '8091 751-5548 
Telephone No. 

Affiliation: Environmental Quality Board. Water Supply Division 

Malcolm Pirnie Staff: David Kahlenberg (6091 860-0100 
Telephone No. 

Summary of Conversation: 

I spoke with Mr. Morales to determine the pnmpage rates and the population served by the 
Maunabo and Jacaboa wells in the vicinity of the Maunabo Solid Waste Disposal site. Mr. 
Morales told me that the following information from the USGS Open File Report 84-126: 
Maunabo Wells 2 and 3 are inactive and that Maunabo Wells 1 and 4 pump at 60 and 62.5 
million gallons per day annually (mgd), respectively. In addition, these two wells combine 
with the Matuyas surface water intake located on the Rio Maunabo (upstream of the site) 
which pumps at 263 mgd, to serve 11,813 people in the Maunabo Urbano water district. I 
also asked him about the Jacoboa wells located in Patillas, he said that per the USGS Open 
File Report 84-126, the Jacaboa wells 1, 2,3,4 pumped at 49.7,56.0,293, and 35.7 mgd, 
respectively. He also told me that some of these wells were monitored for water quality and 
mentioned that the following information is located in USGS Open File Report 86-063: 
Jacaboa wells 1,2, and 4 were contaminated with chloroform at these levels: OA ppb, 13 
ppb, OA ppb, respectively. In addition, well 4 was contaminated with chloromethylene (30A 
ppb). As a result Jacaboa wells 1,2,4 ue no longer used as they were shut down by the 
department of health. In the same report (86-063) Maunabo well 4 was monitored and no 
contaminants were detected. 

I also asked Mr. Morales whether or not any wellhead protection areas existed in this area, 
and Mr. Morales stated that no wellhead protection areas have been delineated in the 
southeastern area of Puerto Rico. The only area of Puerto Rico which has currently been 
delineated for wellhead protection areas is along its northern coast. 
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ARCS II CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-253-701 

Date: July 20. 1993 Time: 8:50 AM pq PM f ] 

Call 

To: Zaida Aquino (8091 749-4346 
Telephone No. 

Affiliation: United States Geological Survey 

Malcolm Pirnie Staff: Dorothy Ponte (6091 860-0100 
Telephone No. 

Summary of Conversation: 

Discussion of approximate flow rate of the Maunabo River. 

The following data is obtained from a USGS telemetery photolight program: 

One (1) USGS station, number 50090500, is located on the right bank of the Maunabo River 
near the "barrio" of Lizas off of Highway 759 (latitude 18-01-38 and longitude 65-56-24). 
The station is located approximately 3 miles northwest of the town of Maunabo and 
approximately 1 mile downstream of the Quebrada Coroco. 

The elevation of the gauge, as obtained from a topographic map, is approximately 230 feet 
(70 meters). The arbitrary elevation stage of the gauge on the river is approximately 14.48 
feet. 

The drainage area is 538 square miles (13.93 square kilometers). 

The average discharge computed for the station from the period of record spanning 
February 1971 through January 1985, and from February 1991 to present is approximately 
18.5 cubic feet per second (cfs). The historical instantaneous minimum daily mean for the 
river is 12.1 cfs (1977). 

The maximum discharge for the station during the historic period of record (1977-1985, 
1991-present) is 6,780 cfs (November 25,1977). 

The annual run-off is approximately 13,410 acres-feet. 
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United States Department of the Interior 
TAKE 

PHKM 

FISH AND WILDLIFE SERVICE 
Caribbean Field Office 

P.O. Box 491 
Boqueron. Puerto Rico 00622 

July 28, 1993 

Dorothy Marian Ponte 

Malcolm Pirnie, Inc. 

104 Interchange Plaza Q543 
Cranbury, New Jersey 08--

Dear Ms. Ponte: 

Thank you for your ISeK^Sco^while there are no 
vicinity of the of fresh-water river 
listed threatened o- rivers harbor a unique set of 
fauna in Pue^° Ric°' ̂ rimo^species as well as several species of 
SabfTust'of^hese inclosed along with a list of 
references on these species. 

The mountain mullet (ftgonostomous mgntiLeola^rdn^iuro plumieri) 
fish which has served as a gametrs • ^ ^ ^ migrate upstream 
is a goby whose larval stages ar . Qne Qf the crabs, 
from the ocean and are considered^ delicacy. ^ 
B-.pi 1 nbocera sinnatifrons., orized for eating. The larger 
up to the highest reaches j^nhT2chium ^rcjnus. Atya lanipeg., 
shrimp species, ^ , _ are caught and'prized for eating. 
Atya innocous, an<a species are commonly known in the food 
The larger Maorobrachiu P shrimp species are too 

U& S rSdTor ^*^r-ss.r^tiScSS^S. 
?Sg"a^orcnridrfrsL£saUand'tila|ia occur in most 

rivers. 
.e 4-v.ea uat-imal Wetlands Inventory map for 

Enclosed is a portion of ^^i|lver. The rocky shoreline of 
the lower portion o Qf the river mouth, grading int° a 

Punta Tuna lies to the Behind the sand beach berm lie 
sandy beach to the sout^eS^_ rently connected hydrologically to 
some back basin m^ove®'a^ forested wetlands lie upstream of 
the river. Some herbaceous rlver estuaries ln PUjrto 
the river mouth The lo P mullet, blue crabs, land crabs 

and00ther°commercial and'non co^ercial marine fish and 

/ /7  



shellfish. The mangrove areas and mudflats found behind them are 
likely to support a wide variety of migratory and resident 
neotropical birds. 

Within the 3-mile radius from the site location presented in the 
map attached to your letter, the following candidate and listed 
species are present: 

Pilea leptophvla - Candidate plant species present 
at Cerro Pandura. 

Eleutherodactvlus cooki (guajon) -Candidate 
species known from Cuchilla de Pandura, between 
Maunabo and Yabucoa. 

Eleutherodactvlus karlSchmidti (coqux palmeado) -
Candidate species also known from Pandura area. 

Eleutherodactvlus jasperi (golden coqui) - listed 
species known from Pandura. 

Sea turtles - Eretmochelvs imbricata. Dermochelvs 
coriacea and Chelonia mvdas. 

Trichechus manatus - Antillean manatee 

If any Federal permit (e.g., COE, EPA), Federal funds or actions 
.are involved, a Section 7 consultation will be required. If yptr-
have any questions, please call Marelisa Rivera or Beverly 
Yoshioka at 809/851-7297. 

Sincerely, 

James P. Oland 
Field Supervisor 

mtr, bby 
cc: EPA, San Juan 

EPA, New York 

'-7 



Species of decapods and fishes taken to date via electroshocking 
in fresh-waters of Puerto Rico. Non native species are noted 
with an asterisk (*). 

Decapods 
Atva innocous 
Atva lanipes 
Atva scabra 
Micratva poevi 
Potimirim americana 
Potimirim mexicana 
Xiphocaris elongata 
Macrobrachium carcinus 
Macrobrachium faustinum 
Macrobrachium heterochirus 
Epilobocera sinuatifrons 

Fishes 
Anauilla rostrata 
Tilapia mossambica* 
Eleotris pisonis 
Gobiomorus dormitor 
Sicvdium plumieri 
Aaonostomous monticola 
Poecilia reticulata* 
Xiphophorus maculatus* 

These are species actually taken or seen during recent sampling 
of a number of rivejjrsv* It is possible that more fish and shrimp 
species are found in the rivers. 

3 



M2.0S2P 
E2F03P 

PEMIC 

X 
/ 

A PGM ic 

M2?RS,P JkĴ  
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Partial Reference List for 

Native Fish and Shrimp of Puerto Rico 

Chace, F.A. Jr. and H.H. Hobbs, Jr. 1969. The freshwater 

and terrestrial decapod crustaceans of the West Indies 

with special reference to Dominica. U.S. Nat. Mus. 

Bull. 292. Smithsonian Institution Press, Washington, 

D.C. 

Ching, Carlos A. and M.J. Velez, Jr. 1985. Mating, 

incubation and embryo number in the freshwater prawn 

Macrobrachium heterochirus (Wiegmann, 1836) (Decapoda, 

Palaemonidae) under laboratory conditions. Crustaceans 

49 (1) : 42-48. 

Choudhury, P.C. 1970. Complete larval development of the 

palaemonid shrimp Macrobrachium acanthurus (Wiegmann,,. 

1836), reared in the laboratory. Crustaceans 18: 113-

132 . 

1971a. Laboratory rearing of the palaemonid shrimp 

Macrobrachium acanthurus (Wiegmann, 1836) . Crustaceans 

21: 113-126. 

1971b. Responses of larval Macrobrachium carcinus 

(L.) to variations in salinity and diet (Decapoda, 

Palaemonidae). Crustaceana 20: 113-120. 

Dobkin, S. 1971. A contribution to knowledge of the larval 

S'/ 



development of Macrobrachium acanthurus (Wiegmann, 1836} 

(Decapoda, Palaemonidae) . Crustaceana 2.1(3): 294-297. 

Erdman, D.S. 1972. Los peces de las aguas interiores de 

Puerto Rico. Departamento de Agricultura, Puerto Rico. 

Hart, C.W. 1961. The freshwater shrimps (Atyidae and 

Palaemonidae) of Jamaica, W.I. Proc. Acad. Nat. Sci. 

Phila. 113: 61-80. 

Hunte, W. 1975. Atva lanipes Holthuis, 1963, in Jamaica, 

including taxonomic notes and description of the first 

larval stage (Decapoda, Atyidae). Crustaceana 28(1): 

66-72. 

1977. Laboratory rearing of the atyid shrimps Atva 

innocous Herbst and Micratva poevi Guerin-Meneville 

(Decapoda, Atyidae). Aquaculture 11: 373-378. 

1979a. The complete larval development of the 

freshwater shrimp Micratva poevi (Guerin-Meneville) 

reared in the laboratory (Decapoda, Atyidae). 

Crustace'ana, Suppl. 5. 

1979b. The complete development of the freshwater 
shrimp Atva innocous (Herbst) reared in the laboratory 

(Decapoda, Atyidae). Crustaceana, Suppl. 5. 

1980. The laboratory rearing of larvae of the 

shrimp Macrobrachium faustinums. (Decapoda, 

Palaemonidae)'. Carib. J. Sci. 16(1-4). 

Lewis, J.B. and J. Ward. 1965. Developmental stages of the 

palaemonid shrimp Macrobrachium carcinus (Linnaeus, 

1758). Crustaceana 9: 137-148. 



Monaco, G. 1975. Laboratory rearing of larvae of the 

palaemonid shrimp Macrobrachium americanum (Bate). 

Aquaculture 6: 369-375. 
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MALCOLM PIRNIE, INC. PROJECT NOTES 

To: File Date: August 10,1993 

From: David Kahlenberg Project#: 8003-253 

Subject: Floodptain Site Name: Maunabo Solid Waste Disposal 

The Maunabo Solid Waste Disposal (MSWD) site is located approximately 1 /4 of a mile north of the Rio Maunabo. 
According to Reference 10, page 62, the MSWD site is located adjacent to the Rio Maunabo floodplain. 
Documentation of the actual floodplain in which the site lies is not presently available. Since the distance from the 
site to the nearest surface water (Rio Maunabo) is less than 2,500 feet, for the purposes of determining the site's 
potential to release to the surface water pathway, a value of 500 is assigned. 
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MALCOLM PIRNIE, INC. PROJECT NOTES 

To: Re Date: June 16,1993 

From: David Kahlenberg Project#: 8003-253 

Subject: Four Mile Vicinity Population Site Name: Maunabo Solid Waste Disposal 

The population residing within 4 miles of the Maunabo Solid Waste Disposal site was determined by determining 
the area of each barrio lying within each distance ring and multiplying the square milage by the average 
population per mile. The area was determined using a planimeter. All barrios are located within the Maunabo, 
Yabucoa, and Patillas Municipios, as noted. The calculations are summarized below: 

1) Palo Seco barrio (Maunabo Municipio) 
rina sauare miles 
0-1/4 mBe 0.197 mi2 

1/4-1/2 mile 0.636 ml2 
1/2-1 mile 0.931 mi2 

1-2 mile 1.264 mP 

ava. DOD Der sa. mBe 
700.7 
700.7 
700.7 
700.7 

total DeoDle 
138 
446 
652 
886 

2) Lizas barrio (Maunabo Municipio) 
rina sauare miles 
1/2-1 mile 0.361 mi2 
1-2 mile 1.918 mP 

ava. DOD Der sa. mBe 
332.2 
332.2 

total DeoDle 
120 
637 

3) Matuyas Bajo barrio (Maunabo Municipio) 
rina sauare miles 
1-2 mBe 0.553 mi2 

2-3 mile 1.132 mP 

ava. DOD Der so. mfle 
233.5 
233.5 

total Deoole 
129 
264 

4) Matuyas Alto barrio (Maunabo Municipio) 
rina sauare miles 
2-3 mile 0.394 mP 
3-4 mile 1.908 mi2 

ava. DOD Der sa. mfle 
92.0 
92.0 

total DeoDle 
36 
176 

5) Maunabo barrio (Maunabo Municipio) 
ring square miles ava. DOD per sq. mite total peoplq 
1-2 mile 0.138 mP 6600.0 911 

6) Quebrada Arena barrio (Maunabo Municipio) 
rina sauare miles 
1-2 mile 0.711 mP 
2-3 mBe 1.021 mP 

ava. DOD Der sa. mBe 
1317.1 
1317.1 

total DeoDle 
936 
1345 

7) Emajagua barrio (Maunabo Municipio) 
rina sauare miles 
1-2 mfle 0.374 mP 
2-3 mBe 1.755 mP 
3-4 mile 1.461 mP 

ava. DOD Der sa. mile 
907.1 
907.1 
907.1 

total DeoDle 
339 
1592 
1325 

8) Talante barrio (Maunabo Municipio) 
rina sauare miles 
1/2-1 mile 0.429 mP 
1-2 mBe 1.174 mP 

ava. DOD Der sa. mile 
528.1 
528.1 

total DeoDle 
227 
620 

—:— 



MALCOLM PIRNIE, INC. PROJECT NOTES 

To: File Date: June 16,1993 

From: David Kahlenberg Project #: 8003-253 

Subject: Four Mile Vicinity Population Site Name: Maunabo Solid Waste Disposal 

con't 

9) Calzada barrio (Maunabo Municipio) 

ting sauare miles 

1/4-1/2 mile 0.118 mi2 

1/2-1 mile 0.660 mi2 

1-2 mile 2.052 mi2 

2-3 mile 0.298 mi2 

ava. DOO Der sa. mile 
441.6 
441.6 
441.6 
441.6 

total DeoDle 
52 
291 
906 
132 

10) Guardarraya barrio (Patillas Municipio) 
ring sauare miles 
1-2 mile 0.530 mi2 

2-3 mile 1.992 mi2 

3-4 mile 0.411 mi2 

ava. DOD Der sa. mile 
734.0 
734.0 
734.0 

total DeoDle 
389 
1462 
302 

11) Jacoboa barrio (Patillas Municipio) 
ring sauare miles 
1-2 mile 0.260 mi2 

2-3 mile 1.097 mi2 

3-4 mDe 1.560 mi2 

ava. DOD Der sa. mile 
267.7 
267.7 
267.7 

total DeoDle 
70 
294 
418 

12) Rios barrio (Patillas Municipio) 
ring sauare miles 
2-3 mile 1.769 mi2 

3-4 mile 0.930 mi2 

ava. DOD Der sa. 
163.0 
163.0 

total DeoDle 
288 
152 

13) Polios barrio (Patillas Municipio) 
ring sauare miles 
3-4 mile 0.194 mi2 

ava. DOD Der sa. 
765.2 

total DeoDle 
148 

14) Apeadero barrio (Patillas Municipio) 
ring sauare miles 
3-4 mile 1.206 mP 

ava. DOD Der sa. 
263.5 

total DeoDle 
318 

15) Gauyabota barrio (Yabucoa Municipio) 
ring sauare miles 
2-3 mile 0.303 mP 
3-4 mile 1.271 mP 

ava. DOD Der sa. 
281.7 
281.7 

total people 
85 
358 

16) Calabazas barrio (Yabucoa Municipio) 
linfl sauare miles 
1-2 mile 0.622 mi2 

2-3 mile 3.710 mi2 

3-4 mile 4.255 mP 

ava. DOD Der sa. 
743.0 
743.0 
743.0 

total DeoDle 
462 
2757 
3161 

17) Juan Martin barrio (Yabucoa Muncipio) 
ring sauare miles 
2-3 mile 0.0757 mP 
3-4 mile 1.170 mP 

ava. DOD Der sa. 
566.7 
566.7 

total DeoDie 
43 
663 



MALCOLM PIRNIE, (NC. PROJECT NOTES 

To: Re Date: June 16,1993 
From: David Kahlenberg Project#: 8003-253 

Subject: Four Mile Vicinity Population Site Name: Maunabo Solid Waste Disposal 
cont 

18) Yabucoa barrio (Yabucoa Municipio) 
ring square miles 
3-4 mile 0.445 mp 

ava. POD per so. 
7346.0 

total people 
3269 

Summary 

Ring Population 

0-1/4 mile 138 people 
1/4-1/2 mile 498 people 
1/2-1 mile 1,290 people 
1-2 mile 6,285 people 
2-3 mile 8,298 people 
3-4 mile 10,290 people 

Total population within a 4 mile vicinity = 26,799 people 

T' ^ 
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1990 CPH-1-53 
1990 Census of 

Population and Housing 
Summary Population and 

Housing Characteristics 
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Souore 
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588.0 441.6 
907 1 

2 233.6 

332.2 
92.0 

233.5 
6 600.0 
6 600.0 

700.7 
2 442.0 
I 317.1 

13 640.0 
528.1 

1 293.4 
2 984.7 
2 984.7 

453.3 
2 246.3 
2 246.3 

529.3 
547 5 
466.8 
402.2 
620.0 

13 066.3 
13 066.3 

2 271.2 
2 860.5 
1 820.3 
1 820.3 

262.9 
692.7 

2 352.8 
2 524.2 
1 137.5 

559.4 
I 018.5 

404.5 
1 979.4 
5 486.0 

741.5 
6 490.6 
6 490.6 

592.8 
2 659.0 

654.6 
543.0 

6 113.3 
1 044.1 

249 8 
340.1 
468.0 

1 367.9 
635.2 

6 863.3 
6 863.3 

501.0 
273.6 

i 47&.V 
5 430.0 

432.0 
899.8 

650.1 
1 003.7 
4 492.0 

401.4 
915.0 

5 130.0 
1 373.1 
3 720.0 
1 570.0 
1 570.0 

774 5 
820.0 

l 491 2 
235.5 
497 4 
184 5 
460 3 
! 83 2 

1 086 3 
1 2 7 4  

437 5 
-37 8 

2 713 3 
30 0 

612 4 
7 225.0 4 0100 

597 9 
354 9 

216 7 
9 240 0 
9 240 0 

f 

d Population Density: 1990-Con. 
is. see text) 

Puerto Rico 
Municipio 
Municipio Subdivision 
Place 

14 6 
2 

9.6 
6 2  

20.1 
7.6 

7 
19.9 

50:4 
11.3 
1.4 
1.4 
4.3 

.9 
6.4 
.5 

8.1 
18.8 

66.6 
7.4 

2 
2 

10 .2 
i n 

1 1 6  
2.3 

2 
17.2 

2 
2.8 

20.0 
3 

46.3 
1 6 
6.0 
2.9 
44 
4.4 
1.3 
1.6 
3.2 
.1 

1 
1 9 

2 
1 5 
3.6 

3.5 
5.0 
2.1  
3 2 

•3.9 
2.9 

8 
1 5 
3.8 

4 
. 1  

3 8 
.3 
.2  
2 

8.8 
1.9 

2 
6.0 
.7 

1 1 1 .0 
755.0 
98.9 
64.2 

225.2 
561.7 

2 395.7 
43.4 

77.6 
35.2 
71.1 
77.1 
58.4 
63.8 
72.6 
43.4 

U3.2 
1 400.0 
1 400.0 

134.8 
540.0 
127.1 
162.4 

3 510.0 
39.1 
47.8 
•3.6 
42.0 

317 7 
234.1 
534.3 
268.7 
399.8 
991.8 

1 060.0 
178.2 

1 944.3 
4 174.0 
4 174.Q 

223.6 
455.0 

1 168.3 
509.5 

1 872.4 

581.5 
652.8 

3 071.4 
3 071.4 
1 914.2 
4 412.2 
1 159.5 
4 876.0 

105.2 

271.0 
127.4 

6 660.0 
6 660.0 

1 
5647 

2 347.4 
1 455.0 

232.7 
3 700.0 

706.1 
122.4 

4 003.3 

289.5 
1 510.0 

256.5 
165.8 
587.8 

1 472.1 
5 590.0 112.1 

201.0 
92.5 

183.7 
199.3 
152.7 
166.8 
195.4 
111.3 
366.9 2 800.0 2 800.0 
354.7 

1 350.0 
322.0 
424.2 

5 00.6 
:24.2 

38.1 
107.5 

522.9 
527.9 

1 402.5 
690.7 

1 020.5 
2 727.5 
2 120.0 

463.6 
4 536.7 

10 435.0 
10 435.0 

579.4 
1 197.4 
3 565.0 
1 316.3 
4 547.1 

1 510.7 
1 676.6 
8 600.0 
8 600.0 
4 841.8 

13 236.7 
2 968.4 

12 190.0 

271.0 

704.3 
336.8 

13 320.0 
13 320.0 

1 507*3 
5 998.9 
2 910.0 

606.4 
7 400.0 
1 797.3 

317.9 
12 010.0 

38 692 117.2 45.2 330.1 656.0 
2 359 10.3 40 229.0 589.8 

469 6.6 2.5 71.1 187.6 
312 4 2 780.0 l 560.0 

8 865 10.1 2.9 877.7 2 273.1 
1 176 4 2 2 940.0 5 860.0 
3 956 1 9 .7 2 082.1 5 651.4 
7 572 16.3 6 3 464.5 ) 201.9 
4 370 1 2 5 3 641.7 8 740.0 
7 712 2.0 a 3 856.0 9 640.0 
7 712 5 3 856.0 9 640.0 
1 717 217 : 4 79.1 204.4 
2 445 '6.9 6.5 '447 376.2 
3 299 '6.3 6.3 202.4 523.7 
2 448 2.5 1 0 979.2 : 448.0 
4 254 

2 
17.1 6.6 248.8 b44 5 

1 688 24 9 703.3 ' 875.6 

6 206 94 9 36.6 65.4 '69 6 
497 13.6 5 3 26.5 93.8 

1 155 20.9 87 553 ;42.6 
408 '0.1 3 9 40.4 104.6 

86.1 508 15.2 5.9 23.4 
104.6 
86.1 

807 3 2 690.0 8 070.0 
807 i 1 2 690.0 8 070 0 

1 629 23.5 9 1 69 3 179 0 
251 1 ] 2 510.0 2 5100 

1 202 '1 3 4 4 '06.4 273.2 

Mounobo Municipio 
Caizado bamo-T,...... 
Emgjoquo barrio 

Emajoguo comuradod .......... 
Mounobo zona urtano lot.) 

Lizas bemo 
Motuyos Alto barno 
Matuyos Bajo barrio 
Ustnoso bomo-puaoto .......... 

Mounobo zona urecno (ptj .... 
Poio Seco barrio ............... 

Polo Seco cocnuwdod 
Quebrodo Arenas bemo 

Mounabo zona urbono <ot.) 
Taionte tamo 

Mounobo zona urbono lot.) .... 

MoyaguazMunicioio 
Algarrcfcoi tarrio-.-............ 

Moyoquez zona urtano (pt.) .._, 
Bateyes tarrio................. 
Guanapbo bomo ............... 

Moyoquez zona grfaana'lpt.j.... 
tsla ds Mono e isiote Mornto tamo. 
Juan Aionso bomo..... 

Mayoquel zona uroano (pt.)__. 
legwsamo bomo _________ ... 
limon bomo 
Motexas barrio ... 
Moyoquez bema-auebio ... 

Moyoquez zono UTSODO ipu 
Moyoquez Amta bomo.......... 

Moyoquez zona uroano (pt.l.... 
Mirodero bomo........... 

Moyoquez zona uroano (of.).... 
Montoso barrio ................ 
Noronjoies tarrio ......... 
Quebroda Grande tamo 

Moyoquez zono urtano (or.) 
Quemodo 
Rio Cartas Abo® bomo 

Moyoquez zona urtano (pt.).... 
Rio Cartas Amta bomo .......... 
Rio Hondo barrio................ 

Moyoquez zono urtano lot.) 
Rosano barrio ................. 
Sabdos borrio ............. 

Moyoquez zona urtano <pt.).._. 
Satanetes borrio........ 

Moyoquez zono urtano (pt.) 

Mocb Municuwo.................. 
Acedunos tarrio ....... 

Cota tamo....... 
Centre barrio...... 
Cerro Gordo tarrio . 
Cruz borrio ....... 

Marios tamo .......... 
Moco bamo-ouebio 

Moca zono urtano tot.) _____ 
Narcrtjo tamo 
Plata bomo.................. 

Moco zona urtano (or.) 
Rod® tamo 
Votodoras borrio .... 

Borohono tamo........ 
Barotono cormmidod ..... 

Cudiilios borrio 
Frdnquez borrio ........... 

franquez comunidod ..... 
Monte (Jono tarrio ..... 

Morevrs zono urtano (pt.) 
Morouis bomo-oueoto ....... 

Mows zono urtano tot.) 
Mows Norte borrio........ 

Mows zono urtano (pt.) 
Mows Sud bomo 
Posto bemo .............. 
Perchos tamo — ... 
Rio Grande bomo ... 
San Lorenzo bomo ... 
Torreeriios tamo -
Umbon bomo.............. 
Vogo tarrio...... 

Noguobo Municoio ............... 
Daguoo bomo ................. 

Doguoo comunioofl ..... 
Roosevelt Roods comumaad (ot.). 

Duoue tamo 

Noguobo zono urtano (or.) . 
HOcares borno............. 
Moizoiet bomo 

Noguobo zono urtano (or.). 
Manana bomo ............ 
Noguobo tamo>eueoio....... 

Nogudta zona urbono tot.). 

HOUSING CHARACTERISTICS 



Table 13. Land Area and Population Density: 
(for detirinons of term and moomngs at symbols, see text) 

1990—Con. 

Puerto Rico 
Municipio 
Municipio Subdivision 
Place 

persons 

Lena area Persons per— Puerto Rico 
Municipio 
Municipio Subdivision 
Place 

persons 
Square tono­

meters 
Sauare 

miles 
Sauare 

kilometer 
Sauare 

rmie 

Puerto Rico 
Municipio 
Municipio Subdivision 
Place 

Ponce Municipio—Con. 
3 814 11.3 4 4 237.5 866.6 Coto lourei bomo 
1 127 .3 .1 3 756.7 11 270.0 Coto  lourei comumdod 
2 776 13.1 5.0 211.9 555.2 Ponce zone urbono (pt.) ............ 
2 182 5 2 4 364.0 10 910.0 Cuarto borrio....................... 
3 191 444 17 1 71.9 186.6 Ponce zono urbono (pt.) .......... 
1 341 2.0 8 670.5 1 676.3 Guaroguoo bamo ..... .... M 
1 118 4 7 1.8 237.9 621.1 Moehueto Abmo borrio........... _ 

Ponce ton urbono (pt.) 
27 914 70.5 27.2 395.9 1 026.3 Mochudo Ambo borrio 
4 003 7.2 2.8 556.3 1 430.4 Ponce zona wbana (pt.) 

824 4 .2 2 060.0 4 120.0 Magueyes borrio 
3 974 15.4 5.9 2*8.1 673.6 Ponce zona urbane (pt.) ............ 
3 732 10.1 3:9 369.5 956.9 Magueyes Urbono bomo .............. 
2 987 13.7 5.3 216.0 563.6 Ponce zono urbono (pt.) ............ 
4 103 8.2 3 2 500.4 1 282.2 Mgrogvez borrio ................. 

107 .3 .1 356.7 1 070.0 MerueAe barrio ..................... 
3 961 76 2.9 521.2 1 365.9 MarueAo comumdod ............... 
1 437 .2 .1 7 185.0 14 370.0 Ponce zono urbono (pt.) .......... 
1 437 2 .1 7 185.0 14 370.0 Monte Uano borrio ............ 
3 715 8.2 3.2 453.0 1 160.9 Ptaye barrio , 

Ponce zona urbono (pt ) ............ 
21 158 164.5 63.5 128.6 333.2 Portuguds borrio . .. 

449 140 5.4 32.1 83.1 Ponce zona urbono (pt.) 
1 753 7.1 2.8 246.9 626.) Ponugues Urbano barrio .............. 
1 522 26.9 10.4 56.6 M6.3 Ponce zona urbano (pt.) ...... 

/25 8.3 3.2 87.3 226.6 Primero borrio ............... .... 
646 49 1 9  131.8 340.0 Ponce zono urbono (pt.) ..... 

3 168 12.8 5.0 247.5 633.6 Quebrodo Unon borrio ....... .... 
"53 2 43 70.8 184.4 Ponce zono urbono (pt.) 

•VI ; S ;  c  23 .9  60.7 Qumto bomo......... 
613 7 1  2.7 86.3 227.0 Ponce zono urbano (pt.) .... . 
730 10 .1  3 .9  77 2 200.0 Reol borrio I 746 iO.l 3.9 172.9 447 7 Sabanefos barrio....... ......... 
516 4 1 1 6 125.9 322.5 Ponce zona urbano (pt.) . 

3 2B4 7.6 2.9 432.1 1 132.4 Son Anion barrio........... ..... 
73 .1  - 730.0 - Ponce zono urbano (pt.) ............ 

959 .3 . !  3 196.7 9 590.0 Son Patricio borrio............... 
959 .3  .1 3 196.7 9 590.0 Segundo bamo ..................... 
692 9.0 3.5 76.9 197.7 Ponce zono urbono (pt.) ............ 
775 5.1 2.0 152.0 387 5 Sexto borrio 

2 646 22.0 8.5 120.3 311.3 Ponce zona urbano (pt.) ............ 
Tereem homo _.n 

19 633 121.0 46.7 162.3 420.4 Ponce zono urbono (pt.) ... ....... 
606 6.0 2.3 101.0 263.5 Tibet barrio.. 

1 716 3.1 1.2 553.5 1 430.0 Ponce zona urbane (pt.) ............ 
1 149 1.1 .4 1 044.5 2 872.5 Voyes borrio ............ ....... 1 345 2.9 1 1  463.8 1 222.7 Ponce zona urbono (pt.) ....... 

783 .3 .1  2 610.0 7 830.0 
Ponce zona urbono (pt.) ....... 

1 906 6.3 2.4 302.5 794.2 
242 1.5 .6 161.3 403.3 Quebroditas Mumapio... 

4 .4 .2 10.0 20.0 Cacao bomo 
81 1.2 5 67.5 162.0 Quebrodilles zono urbono (pt.) ....... 

2 202 7.8 3.0 282.3 734.0 Son Anton*comumdod.., 
937 9.0 3 5 104.1 267 7 Charm bamo.......... 
474 48 1 9 98.8 249.5 Cocos borrio .... 

2 539 3.8 1.5 668.2 1 692.7 Guatetaca bomo .................... 1 936 8 3 2 420.0 6 453.3 QuebrodtUos bamo-puedo ............. 1 764 14.2 5.5 124.2 320.7 Quebroddos zono urbono (pt.) ... 
739 9 3 621.1 2 463.3 San Antomo barrio 
454 13.7 5.3 33.1 85.7 Cocoo 
V04 22.9 8.9 39.5 101.6 San Jost barrio.............. 
948 1 - 9 480.0 _ Terronovo bomo .... ......... 
948 .1 - 9 460.0 _ QuebrodtUos zono urbano (pt.) ....... 

2 S2S 8.5 3.3  297.1 765.2 
QuebrodtUos zono urbano (pt.) ....... 

792 9.5 3.7 83.4 214.1 
AAQ 7.0 2.7 62.9 163.0 Rineon Muntcipie 

Atatoyo bomo.... ..... 
22 515 115.5 44 6 194.9 S04.8 Borrero borrio .... ..... 

366 9 2 3.5 39.8 104.6 Colvoche borrio ...... 
871 3.0 1.2 290.3 725.8 Stella comumdod (pt.).............. 
493 5 .2 986.0 2 465.0 Cruces borrio................ ... 
427 2.4 .9  1779 474.4 Enscnodo bomo. . 1 156 12.7 4 9 91.0 235.9 Rincdn zono urbeno (pt.) 1 021 1.3 .5 785.4 2 042.0 Jagirty barrio 1 872 10.5 4.0 178.3 468.0 hamn 
923 3 .1 3 076.7 9 230.0 Rincdn zono urbono (pt.). ..... 
726 5 5 2.1 * 132.0 345.7 Stella comumdod (pt.)....... ... 1 823 6 2 3 038.3 9 115.0 Puntat home. _ . 1 823 6 2 3 038.3 9 115.0 Rincdn bomo-puefalo .. _ 

5 080 10.0 3.9 508.0 1 302.6 Rincdn zona urbono (pt.)............ 
2 679 1.1 4 2 435.5 6 697.5 Rio Grande bomo .......... 1 257 2 1 6 285.0 1? 570.0 

906 22.0 8.5 41 2 106.6 
5 726 :0 .3  40 555.9 1 431.5 
2 691 2 8 1 1  961.1 2 446.4 Cienogo Alto bomo 
2 567 :  3 2.4  407.5 1 069.6 Cienogo Bcjo bomo ..... I 142 3 3  1 427.5 3 806.7 lo Dolores comumdod ... 

641 10.6  4 1 60.5 156.3 Rio Gronde zono uroono (pt.) ........ 
354 1 2 4  48 28.5 73.8 Guzman Aba to bamo ......... 

Barroto comunascd 
187 749 •00.7 "16 1 624.4 1 617.1 Rio Gronde zono urbono (pt.) ........ 1 672 33.3 12 8  50.2 >30.6 Guzmen Arnoo bamo ...... 

4 053 2 5 ; 4 1 158.0 2 895.0 Herreros bomo ... 
4 053 2.5 1 4 1 158.0 2 895.0 Rio Gronde zona urbano (pt.) 

29 146 27.6 14.5 775.2 2 010.1 Jimenez bomo............. .. 
26 368 19 8 7.6 1 332.7 3 472 1 Momeyes U borrio 
20 605 6.0 2.3 3 434.2 8 958.7 Palmer comumdod (pt.) .... ... 
20 605 60 23 3 434.2 8 958.7 Rio Gronde borno-pueblo ....... I 089 10.2 4 0 106.8 772 3 Rio Grande zono urbeno (pt.) ........ 

417 ' 2 5 347.5 834.0 Zorzal bomo.. _ 
3 523 8 0  3.1 440.4 1 136.5 Hoto Coftflat comumdod.... 
2 456 1 : 4 i I 754.3 4 912.0 Palmer comumdod (pt.)...... .... 

Square kilo­
meters 

Square 
miles 

Nogaebo Mumeipio—Con. 
PeAo Pebre bomo 

Pete Pobre 1'OfnvfTtdod 
Rio barrio 

Neguobo zono urbeno (pf.). 

Norenpto Muraapio -
Actuote bomo ...... 

Noromito zona urban (pt.)... 
Anones barrio ............... 
Cedro Aboro b 
Cedro Ambo barrio 
Guodiano 

Orocovw 
Ala oe io Piedra bomb. 
Ssrros bomo........ 
Bouto Abata bomo ... 
Bouto Ambo bomo ... 
Beiirtewies borno. 
Eatnas bomo.. 

Coiiores oarrio.. 
ComtOn Abaio bomo ... 
Dorrudn Ambo bomo... 
Goto bamo -
Mato de Cotes barrio ....... 
Crocevts barrio ............ 

Oroeows zona urbeno (pt.). 
Orocovis e 

Orocora zono urbano (pt.) .. 
Pelieios bomo 
Sabano barrio 
Saltos borrio ............... 

PariHes Muntapio 
Aoeadero barrio... 
Baio barrio ...... 

Cocoo Alto barrio ......... 
Patios zona urbano (pt.). 

Cocoo Baio borrio . 
Palmos comumdod (pr 
Patios zono urbeno (pt.) 

Egozan barrio.............. 
Guardorroyo barrio .......... 

Jaguai barrio............. 
Mamev borrio ............ 

Patios zono urbeno (pt.). 
Marin borrio ............. 

Patilios zono inborn (pt.) . 
Mulas b 
Mufloz Rrvtro borrio . 
Patios bomo-pueblo. 

Patios zono urbano (pt.). Polios t 
Guebrada Ambo bomo Sios 

Penuetos MunkiDio—.— 
Barred barrio .............. 
Coto bomo •••••••.. 

PeAueias zono urbane (pt.) .. 
Cuebos barrio .............. 
Encomaabn borrio ........... 

Tollaboo comuddod ........ 
J agues borrio .............. 

PeAueias zona urbano (pt.) .. 
Mocono bomo.............. 
PeAueias berrio^puefato ........ 

PeAueies zono urbono (pt.) .. 
Quebrodo Ceiba bomo........ 

PeAueias zono urdono (pt.).. 
Talloboo Alto comumdod (pt.) 

Rucio bomo................ 
Santo Domingo barrio ........ 

Santo Domingo e 
"altoboo Alto barrio.. 

:ailaboo Alto comumdod (pt.) 
Toiloboo Pomenrt bomo....... 
rallaboo Sobtntt bomo....... 

Ponce Municipio. 
Anon bomo.. 
Bucano borrio . 

Ponce zono uroana (pt.) ... 
Conos borrio ..... 

Ponce zono urbano (pt.) ... 
Conos Urbono bomo ........ 

Ponce zono urbono (pt.) ... 
Caoitoneio Demo 

Cawtaneio comumdod (pt.) . 
terrillos borrio.-.-... 

Ponce zono urbono (pt.) ... 
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5 915 
4 044 

404 
2 763 
2 763 
1 150 

16 265 
16 265 
13 031 
9 013 
5 372 
4 879 
1 251 
1 251 

781 
778 
202 1 
764 

18 027 
18 027 
4 916 
2 934 
7 541 
7 541 
3 905 
3 905 

830 
284 I 026 I 1 026 1 

2 560 | 
6 968 
6 877 

12 706 
12 706 

612 
11 072 
11 072 

5 417 
5 417 

970 
970 

1 153 
315 

21 425 
4 228 

599 
1 006 

407 
3 734 
1 429 

526 
526 I 

4 424 
I 690 
2 085 
3 592 
2 449 

1 
12 213 

371 
870 
543 
215 
853 
763 
272 
673 

2 992 
3 

1 071 
1 592 
1 044 
1 044 
1 010 

9 1 
1.0 
1.4 

.4 
10.6 
46 
4.6 

17.1 
3.7 

11.8 
4.0 
3.2 
3.2 

16.6 
10.9 

1.2 

5.6 
11.4 
11.4 
9.2 
1.5 
2.9 
2.9 

7 
7 

6.9 
1 0 

3 
3 

13.6 
7.1 
45 
2.9 
2.9 

1 7 8  
1.7 
1.7 
.7 
.7 .2 .2 

18.1 .6 
18.4 

. 1  

58.7 
12.1 

.6 
1 . 1  
4.5 
6.4 
7.4 

6 
6 

15,7 
1.7 
52 
6 8 
2.3 

37.0 
2.6 
2.3 
6.0 

3 
3.9 
2.9 
.4 

3.0 
6.6 

2 

5.0 
.3 
3 

4.5 

3.5 
.4 
.5 
2 
2 

4.1 
1 .8  
1.8 
6.6 
1.4 
4.6 
1.6 
1.2 
1.2 
6.4 
42 .5 
2.1 
4.4 
4.4 
3.6 
.6 

1 . 1  
1 . 1  

3 
.3 

2.7 
.4 

1 
5.3 
2.7 
1.7 
1.1  
1.1 
6.9 
.6 
6 
.3 
3 

.1 

.1  
7.0 
.2 

7.1 .1 

22.7 
4.7 

.2 
4 

1.8 
2.5 
2.9 
.2 
.2 

6.0 
.7 

2.0 
2.6 

9 

14.3 
1.0 

9 
2.3 
,l 

1.5 
1 . 1  

2 
1.2 
2.6 
. 1  
.2 

1.9 
. 1  
. 1  

1 . 7  

45 648 157.3 60.7 290.2 75?" 
3 768 : 1.7 45 •22.1 1:7 

17 805 15.3 5.9 1 '43.7 3 C 7 
3 255 1.3 5 2 503.8 6 510 

11 577 2.3 9 5 033.5 12 863 
6 205 13.5 7 1 •25 4 273 < 
1 170 5 2 2 340 0 5 3:0 '. 

721 5 2 1 442 0 3 605 i 
765 20.3 7 3 •7 7 -9 
928 3 3 3 2 ;11 8 290 ( 
957 2 .1 4 235.0 8 570-

2 467 31.1 120 75 3 205; 
2 723 27.7 10.7 ®8 3 254: 
1 235 3 1 4  1 ) 6  7  1 2  3 5 6 ' .  
2 273 5 2 4 546.0 >1 365.1 
2 273 5 2 4 546 0 11 365.( 
8 714 24.0 9 2 363.1 34M 
2  O i l  1 6 6 l 256.9 2 351 . 

237 1 2 270.0 
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Table 13. Land Area and Population Density: 1990—Con. 
for defamem at terms and « B of symbols, see text) 

Puerto Rico 
Municipio 
Munidpio Subdivision 
Place 

Land area Persons per— Puerto Rico 
Municipio 
Munidpio Subdivision 
Place 

Afl persons 
Square U* 

meters 
Square 

miles 
Square 

kilometer 

. 

Square 
miie 

Too Baio Munidoio—Con. 
Medm Umo bomo—Con. 

Too Boio zono urbono (pt.).......... 840 1.0 .4 840.0 . 2 100.0 
Polo Seco borrio ... ............ 38S 1 3 .5 296.2 770.0 
Sabano Seco bomo .... .......... 52 553 30.4 11.7 1 728.7 4 491.7 

Condeiano Arenas comundod (pt.) .... - - - - -
ingeno comundod................. 5 111 2.0 8 2 555.5 6 388.8 
levtrtown comundod ............... 30 807 5.9 2.3 5 221.5 13 394.3 
Sabano Sea comundod (pt.) 6 454 3.0 1.2 2 151.3 5 378.3 
Too Boio zono urbono (pt.) 21 3 .1 70.0 210.0 

Too Ben bomeffiedo....^. ... 1 099 .1 . 10 990.0 -

Too Baio zono wbeno (pt.).......... 1 099 .1 - 10 990.0 -

TrvjiBo AAe Munidpio .................. 61 120 53.8 20.B 1 136.1 2 938.5 
14 710 13.0 5.0 1 131.5 2 942.0 

Trvittto Alto zona urbane (pt.)........ 11 383 5.1 2.0 2 232.0 5 691.5 
Cuevas bemo ..... ............... 30 597 11.0 4.3 2 781.5 7 115:6 

TrueHo Abo zona urbono (pt.)........ 30 351 10.0 3.8 3 035.1 7 987.1 
Dos Boca Oemo ........ 2 572 6.7 2.6 363.9 989.2 

Trvjbio AHe zona urbano (pt.)........ 1 197 .5 .2 2 394.0 5 985.0 
Lo Glorio barrio..................... 4 15! 6.4 2.5 648.6 1 660.4 

Tnnilto Alto zone urbono (pt.) TTT,r 421 .3 .1 1 403.3 4 210.0 
Ouebroda Grand* barrio......... 3 416 9.2 3.6 371.3 948.9 
Quebrooo Negrito borrio ........ 4 690 7.1 2.7 660.6 1 737.0 

984 .3 .1 3 280.0 9 840.0 
TruiiUo Alto zone urbane (ot.) .... 984 .3 .1 3 280.0 9 840.0 

Lituodo Munidoio...................... 34 980 293.8 113.5 119.1 308.2 
Angeles bamo...................... 2 976 20.9 11.9 96.3 250.1 
Arena* nemo . . . ............... 3 241 13.5 5.2 240.1 628.3 

Jtuodo zono urbano (pt.) ........... 457 6 2 761.7 2 285.0 
Coguono bamo 3 723 •iO.2 15.5 92.6 240.2 

Cavuco comunood .............. 1 163 1 1 4 I 057.3 2 907.5 
Camaco oamo ...................... 203 2.8 1.5 53.4 135.3 
Coondia Aboio barrio ................ ! 205 12.4 4.8 97.2 251.0 
Caondtos Ambo barrio ................ 267 7.8 3.0 34.2 89.0 
Conseia bamo ..... ........ 615 10.8 4.2 56.9 146.4 
Don AJonso borne ................... 911 13.2 70 50.1 130.1 
Guoena barrio.......... ......... 581 U.4 5.6 40.3 103.8 
Las Potmos bamo ................... 111 5.4 2.1 205.7 529.0 
limon borrio 193 3.2 1.2 60.3 160.8 
Momeyas Abeje borrio................ 079 16.1 6.2 67.0 174.0 
Paso Poima borrio .......... — 664 12.5 4.8 53.1 138.3 
Rio Ahqe bamo T. ............. 404 6.0 2.3 67.3 175.7 
Ronador bemo 488 6.2 2.4 78.7 203.3 
Sabano Grondt borrio 680 10.1 3.9 87.1 225.6 
SaHo Aboio barrio....... 6 043 7.7 3.0 784.8 2 014.3 

Lituodo zona urbano (pt.) ........... 4 466 2.2 .8 2 030.0 5 582.5 
Satto Ambo barrio................... 368 4 1 1.6 89.6 230.0 
Santo label borrio ... ........... 640 13.9 5.3 60.4 158.5 
Santo Roa borrio ... 5 13.0 5.0 .4 1.0 
Tetudn bamo.———.. ... 617 14.1 5.4 43.8 114.3 
Utuodo bom»puebto ................. 4 900 1.4 .5 3 557.1 9 960.0 

Utuado zona urbane (pt.) ........... 4 980 1.4 .5 3 557.1 9 960.0 
Vwi Aboio borrio ...... ...... 2 823 15.0 5.8 186.2 486.7 

Utuodo zona urbono (pt.) ........... 40 .1 • 400.0 _ 
VrA Ambo barrio...... ...... 763 13.2 5.1 57.8 149.6 

Vego Alto Munidpio ................... 34 559 71.9 27.8 480.7 1 243.1 
Sotura 4 171 8.0 3.1 521.4 1 345.5 

Vega Alto zona urbane (pt.)......... 361 8 .3 1 701.3 4 536.7 
Condelcno bomo .... 879 14.1 54 133.3 348.0 
Cienegueto oomo.................... 391 2.7 1.0 144.8 391.0 
Esptnoa bomo ............... ... 12 207 11.5 44 1 061.5 2 774.3 

Vego Alio corn WIMPI Uri.j ......... 8 107 ; 3 2 456.7 / w * 
Moncoo borno...................... 4 024 12.7 4.9 316.9 821.2 

Vego Alto zono urbano (pt.)......... 233 .1 .1 2 330.0 2 330.0 
MaviUo bomo ...................... 3T9 1.1 .4 290.0 797.5 
Sabana borrio ............. ..... 10 108 21.6 6.3 468.0 1 217.8 

BreAos comundod ... ...... 2 060 2.6 1.0 792.3 2 060.0 
Ceioo eomunidod (pt.).............. 2 440 1.9 7 1 284.2 3 485.7 
Monserrete comundod (tit.) ......... 226 .2 .1 1 130.0 2 260.0 
Sabana comundod (pt.) ............ 11 _ _ 
Vega Alto zone urbane (pt.)......... 26 5 .2 52.0 1300 

Vego Alto bamo-puebio— ..... 1 460 2 .1 7 300.0 14 6Q0.Q 
vego Alto zono urbano (pt.)......... 1 460 2 .1 7 300.0 14 600.0 

Vego Baio Munidpio ................... 55 997 118.8 45.9 471.4 1 220.0 
Algarrooo bomo ............ 13 757 14.2 5.5 968.6 2 501.3 

Coto Norte eomunidod (pt.)........ 769 .3 .1 2 563.3 7 690.0 
Vego Boio zono uroano (pt.)...... 8 834 5.9 2.3 1 497.3 3 840.9 

Almironte Norte bamo.. .. 3 872 9.5 3.7 407.6 1 046.5 
Aimtrante Sur bamo 2 962 12.0 4 7 246.8 630.2 

Uiranao comundod ..... 1 878 4 7 1 8 299 6 ) 043.3 
Cobo Carioe bomo.. 4 901 12.6 4 9 289.0 1 000:2 

• eoo Boio zono uroano (pt.). ... 3 735 2.5 1 0 1 494.0 3 735.0 
Ceibo borrio........................ 5 063 7.0 2.7 723.3 1 875.2 

Ceioo comundod (pt.) ....... .... 1 014 .6 2 l 690.0 5 070.0 
Monserrete comuntood (pt.) ......... 2 421 ! 5 6 1 614.0 4 035.0 
Ssbono eomunidod (pt.) ....... > 196 9 3 1 328.9 3 906.7 

Place 

Lond ereo Persons wr— 

Square Ufr Square Souare Square 
Ml persons meters miles kilometer mite 

490 43 1.6 114.0 306.3 
4 286 7.Q 2.7 612 J 1 587 4 
I 192 10.9 42 509.4 283 8 

10 796 i 9.2 7.4 562.3 1 458.9 
8 564 3.8 1 5 2 253.7 5 709 3 

603 4.7 1.8 128.3 335 0 
5 656 6.1 2.4 927.2 2 356 7 
5 405 3.3 1.3 1 637.9 4 157.7 

308 4.8 1.8 64.2 171 1 
1 215 3 .1 4 050 0 12 1500 
1 215 .3 .1 4 050.0 12 150.0 

896 6.4 2.5 140.0 358.4 

6 602 131.7 50.8 653 169.3 
3 575 M.6 4.5 308.2 7?aa 

584 .5 .2 1 168.0 2 920 0 
1 702 .7 .3 2 431.4 5 673.3 
1 687 7 .3 2 410.0 5 623 3 

9 15.4 6.0 .6 1.5 
55 6.3 2.4 8.7 22 9 

1 258 45.3 17.5 27.8 71 9 
88 .1 - 860.0 _ 

347 21.2 8.2 16.4 42.3 
1 656 19.9 7.7 83.2 215 1 
1 183 3.4 1 3 347.9 910.0 

- 11.2 4.3 - -

23 559 91.8 254 256.6 665 5 
967 14.9 5.8 64.9 '66 7 

1 333 21.0 3.1 63.5 '•04 6 
1 438 5.8 2.3 247.9 -25.2 
7 967 13.3 5.2 599.0 i 522.1 
2 163 1 7 7 1 272.4 3 090 0 
1 956 12.2 47 160.3 -16 2 

21 .1 - 210.0 
1 108 .4 .2 2 770.0 5 540 0 
1 108 4 2 2 770.0 5 540 0 
2 998 6.5 2.5 461.2 1 199 2 
5 792 17.6 6.8 329.1 851.8 

867 .4 .1 2 167.5 8 670 0 

36 483 143.1 55.3 254.9 659.7 
2 553 14.0 5.4 182.4 4728 
7 801 27.1 10.5 267.9 7430 
2 399 1.8 .7 1 332.8 3 427.1 
1 402 1.5 .6 934.7 2 336 7 
1 465 7 .3 2 121.4 4 950.0 
3 530 12.1 4 7 291.7 751.1 
1 367 1.2 .5 1 155.6 2 774.0 
2 986 27.4 10.6 109.0 28t.7 
2 973 14.6 5.6 203.6 530.9 
3 230 14.9 5.7 216.8 566.7 
2 1T4 .9 .3 2 348.9 7 046.7 
3 766 99 3.8 380.4 991 1 
2 889 2.4 .9 1 203.8 3 210.0 
3 702 12.0 46 308.5 804 8 

608 1 6 .6 1 130.0 3 013.3 
2 279 10.0 3.8 227.9 599 7 

663 1 4 5 2 616.4 7 376.0 
3 663 1 4 5 2 616.4 7 326 0 

42 058 176.5 68.2 238.3 616.7 
255 '2.2 4.7 20.9 54 3 
567 5.7 2.2 99.5 257.7 
575 3 ' 1.2 <na t 5 2'2 5 

3 933 1.5 2.1 Hs.i 1 §77.9 
629 1.5 6 1 086.0 2 7150 

4 729 22.4 8.7 211.1 543 6 
44 _ _ _ _ 

628 4 1 1 6 153.2 397.5 
817 6.7 121.9 3142 
110 6.1 182.0 462.5 
328 8.6 154.4 432 -
233 11.8 19.7 50 
667 6.5 256.5 666 
458 4 1 U5Q 2 29Q •' 
682 8.5 80.2 2C6 -
748 6.1 122.6 211 : 
423 7 8 54.2 141 C-
880 15 3 57.5 149.2 
432 10.2 4 0 42 4 ;oao 
960 7 6 2.9 126.3 331.0 
472 13.7 5 3 I 253.4 655 1 
223 5 2 I 4 446 0 11 1150 

12 677 9 1 3 5 1 1 393.1 3 622.0 
393 i 3 5 1 1 840.8 4 786 0 

9 194 3 8 : 5 1 2 419 5 6 1293 
332 4 5 1 8 1 73 8 ! ;4 A 

4 610 a 2 1 5 762 5 15 366.7 
4 610 3 i 1 5 762.5 15 2s6 7 

Cibuco barrio. 
Puerto t 
Pugnodo Adcntro tkuiio. 
Pugnodo Afuerq Oorhq 

Vega Bo» zoaa urbano <pr.)_ 
Quebroda Arenas bomo —. 
Rio Abojo bamo .............. 

Vego 8aja zono urbono (pt.)... 
Rio Arriba barrio ........ 
Vega Baio bamo-puebia... 

Vego Baio zona urbana (pt.)... 
Yeguado bwno ......... 

Vieques Munidoio — 
Florida hnrrio 

Vieques zona urbono (pt.)..... 
Isabel a barrio-pueblo 

Vieques zona urbano (0.) 
Uave barrio. 
Mosquito barrio..... 
Puerto Diablo barrio... 

Vieques zono urbano (pt.). 
Puerto Ferra barrio ........ 
Puerto Real barrio ... __ 

Espcrenza eomunidod .... 
Punto Arenas barrio........ 

ViDdbo A 
Caontiios Aboio barrio . 
Caomrtos Ambo barrio. 
Koto Puerco Abao t 
Horro Puerto Ambo barrio ... 

VHIdbo zono urbano (pt.). 
Vacos barrio ............. 

VilWbo zona urbano (pt.). 
VtUolba borrio-puebio. 

Viikitbo zono urbano (pt.). 
Wlotbo Aboio barrio ....... 
Villalbo Arriba barrio ....... 

Villdbo zono urbono (pt.). 

Yabucoo Munidpio........... 

Caiebazos borrio— 
Ptoyita eomunidod 
Rosa Sanchez eomunidod.. 
Yabucoo zono urbano (pt.) 

Camtno Nutvo barrio... 
El Negro eomunidod ... 

Guayaboto barrio —— 
idconos bomo ............ 
Juon Martin barno......... 

Yabucoo zono urbono (pt.) 

Ptovo 
Comunos comundod 

Tetcs bomo 
Yabucoo bemo-ouebto— 

Yobueoo zono urbono (pt.). 

Youco Muniripio .... .... 
Agues Blances bomo—i. 
Algarrefao borno 
Aimicgq Aits fcsrris ... 
Almodgo Baio bqmo 

Yauco zona urbano (pt.)... 
Banna bomo 

Yauco zono urbano (pt.)... 
Coimito bamo ............. 
Coiiores borno .... 
Diego Hernandez barrio ...... 
Duey barrio........ .... 
Frailes borrio .............. 
JOeeno bemo. .... 

Youco zono urbano (pt.) 
Naronto bomo ............. 
Ouebradas borrio.... .... 
Ronehera barrio 
Rio Prieto borrio 
Rubies bamo. 
Sierro Alto barrio 
Susua Alto barrio 

Youco zona uroano (pt.) 
Susua Baio barrio 

Poiomos eomunidod 
Yauco zono uroano (pt.) 

Vegas bomo .... 
Yauco bomo-oueblo 

Yauco zono uroano (or.) 
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SITE NAME: Maunabo Solid Waste Disposal 
ADDRESS: State Road PR 759 km 2.5 

Palo Seco Barrio 
Maunabo, Puerto Rico 00707 

EPA ID NO.: 
LATITUDE: 

LONGITUDE: 

PRD980512420 
18° 00'54" N 
66° 55' 25"W 

1.0 SITE SUMMARY 

The Maunabo Solid Waste Disposal (SWD) Site is a 7.66-acre active municipal landfill located in the 

Palo Seco Barrio of Maunabo, a municipality of approximately 11,800 persons in southeastern Puerto 

Rico. The landfill is in a rural area 1 mile northwest of the Maunabo urban center, which has a 

population of approximately 3000. In the immediate vicinity of the site there are sugar cane and 

banana fields. There are residences 200 yards north of the site entrance. The site is at an elevation of 

approximately 50 feet above mean sea level (MSL), on higher ground than the fields to the east, 

south, and west, but below the slope that rises on the north. The Rio Maunabo, 1500 feet south of 

the site, flows southeast toward the Caribbean Sea, almost 3 miles downstream. The landfill sits 

adjacent to the floodplain of the Rio Maunabo. Groundwater and surface water supplies within 3 

miles of the site are used for drinking water. The four wells used for Maunabo municipal water 

supply are all between 1 and 2 miles downgradient from the site. 

The Maunabo SWD in Palo Seco has been active since 1974. It receives approximately 75 to 122 cubic 

meters of municipal garbage daily. There is no evidence in the available information of current or 

former hazardous waste disposal at the site. The landfill has been cited by the Environmental 

Quality Board (EQB) for deficiencies numerous times in the past. The most recent documentation of 

deficiencies was an October 1987 letter from the EQB to the Mayor of Maunabo. Violations listed 

include the lack of facilities and equipment necessary for the proper operation of a landfill, the 

absence of a fence surrounding the landfill, and inadequate security. The site was also noted to haVe 

erosion problems, and the loose cover material allows leachate generation in the system. The cover 

material and underlying deposits are the same highly permeable sandy alluvial deposits. 

During a site inspection conducted by NUS Corporation Region 2 FIT on February 2, 1989, it appeared 

as though the deficiencies at the landfill had not been addressed. The same loose cover material was 

being used, and there was much exposed garbage, particularly around the edges bordering the 

fields. Exposed items include junked cars, tires, and a few drums, as well as household garbage. 

Some solid waste appeared to have fallen beyond the limits of the landfill area, which still was not 

defined by a fence. Five soil samples were collected to determine the presence or absence of 

hazardous contaminants at the site. One soil sample, collected near some oily ponded water near 

the south edge of the site, contained 620 parts per billion (ppb) of phenol and 88.6 parts per million 

(ppm) of lead. Other contaminants were also found in this and other soil samples. The results of 

sample analyses are discussed n Section 4 0. 

Ref. Nos. 1-9, 11, 12, 16, 17.18 
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2.0 SITE INSPECTION NARRATIVE 

2.1 EXISTING ANALYTICAL DATA 

There is no evidence in the available information to indicate that sampling occurred in connection 

with the Maunabo SWD Site prior to the site inspection conducted by NUS Corporation on 

February 2,1989. 

Ref. Nos. 1,3 

2.2 WASTE SOURCE DESCRIPTION 

Approximately 75 to 122 cubic meters of municipal garbage has been disposed of daily in the unlined 

landfill since its operation began in 1974. There is no evidence in the available information to 

suggest that hazardous waste has been disposed of at the landfill. Uncovered items observed during 

the NUS Corporation site inspection include numerous junked cars, tires, large appliances, and some 

small drums The coarse sandy material that underlies the site and is also used as cover material is 

highly permeable and, as a result, during rainstorms waste may be transported off site via surface 

runoff or seepage. In an October 1987 letter from the Environmental Quality Board (EQB) to the 

Mayor of Maunabo, the landfill was cited for "allowing leachate to flow through the system" due to 

loose cover material. A June 1981 EQB internal memorandum also cited the landfill for erosion 

problems. 

During the NUS Corporation Region 2 FIT site inspection, five soil samples were collected to 

determine the presence or absence of priority pollutants at the landfill. Sample locations are 

indicated on Figure 2 in Section 3.0.Results of the sample analyses are discussed in Section 4.0. 

Ref. Nos. 1,3,4, 5, 18 

2.3 GROUNDWATER ROUTE 

The Maunabo SWD is located adjacent to the Rio Maunabo floodplain. The main aquifer in the Rio 

Maunabo drainage basin is alluvium as thick as 200 feet consisting of sand, silt, clay, and gravel, with 

lenticular deposits of sand, gravel, and cobbles The average permeability of these alluvial deposits is 

greater than 10"3 cm/sec. This highly permeable unit contains the water table at a depth of 

approximately 33 feet below ground surface in the area of the site. Groundwater flows southwest 

locally and southeast toward the Caribbean Sea regionally. The net precipitation in the area is 

approximately 4.35 inches. 
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The San Lorenzo batholith, which forms most of the mountainous terrain surrounding the Rio 

Maunabo drainage basin, is a larger but less significant water-bearing unit than the alluvial deposits. 

It is a piutonic mass of mostly granodiorite and quartz diorite that is highly weathered in some 

places, allowing for good water-storage capabilities. As a whole, though, it is a less productive unit 

than the alluvium. 

There are four Commonwealth of Puerto Rico Aqueduct and Sewer Authority (PRASA) wells 

between 1 and 2 miles southeast oi the site. Their locations are shown on the Three-Mile Vicinity 

Map included as Ref. No 2. They are the municipal supply wells for Maunabo, which has a 

population of approximately 11,800. The closest well to the site is the PRASA Maunabo 3 well, 1.0 

mile southeast of the site. There is a transient-clientele (i.e., restaurant) community well located in 

the Talante barrio north of the site. The available information does not indicate the existence of any 

other wells within 3 miles of the site. 

The Maunabo SWD was previously cited for having cover material that is too loose, allowing 

leachate to flow through the system. There is a strong potential for groundwater contamination 

from this leaching process if hazardous substances are present in the landfill However, 

groundwater samples were not collected during the NUS Corporation site inspection because it was 

determined that representative upgradient and downgradient samples were not available from 

existing wells. 

Ref. Nos. 1-4,9-17 

2.4 SURFACE WATER ROUTE 

The Maunabo SWD sits on higher ground than the fields to the east, south, and west. The sides of 

the landfill slope rather steeply toward these fields, and the overall site slope is estimated to be 

approximately 5 percent toward the south-southeast. The adjacent fields are lying almost flat on the 

Rio Maunabo floodplain with an estimated slope of less than 1 percent. The Rio Maunabo is located 

1500 feet south of the landfill and flows generally to the southeast. It is the main river in the area, 

and it flows into the Carribbean Sea almost 3 miles downstream from the site. Surface water is used 

for some small community water supplies within 3 miles of the site, but it appears from the available 

information that the intakes are not downstream of the site. Notes included in Ref No 3 indicate 

that the Rio Maunabo is used for recreation. 

During the NUS Corporation site inspection, it was noted that loose cover material and exposed 

garbage could lead to contaminant migration via surface runoff. The site has a history of erosion 

problems. However, specific drainage paths between the site and the Rio Maunabo were 

indeterminate due to the amount of veg*" i?.on on the adjoining fields. Therefore, surface water 

and sediment samples we'e no1 o-e 'eJ 
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The 1-year 24-hour rainfall in the area is 4.5 inches. There are no sensitive environments within 2 

miles of the site. 

Ref. Nos. 1-4,6,11,12 

2.5 AIR ROUTE 

During the NUS Corporation site inspection, readings of 15 to 20 ppm above background of methane 

were detected approximately 20 feet north of soil sample location PR22-S4. Readings of 40-70 ppm 

above background were detected on the HNu photoionization detector in a drum near the 

northeast corner of the landfill. There were no readings above background in the ambient air near 

the drum. 

The cover material used at the site is highly permeable and some garbage is exposed, so if hazardous 

volatile or semivolatile compounds exist, there is a potential for their release to the air. There is no 

evidence in the available information of burning of wastes or receipt of hazardous wastes at the 

landfill. There are no historic landmarks within view of the site. 

Ref. Nos. 1,3 

2.6 ACTUAL HAZARDOUS CONDITIONS 

No other hazardous conditions pertaining to human or environmental contamination have been 

documented. Specifically: 

• Contamination has not been documented either in organisms in a food chain leading 

to humans or in organisms directly consumed by humans. 

• There have been no documented observed incidents of direct physical contact with 

hazardous substances at the facility involving a human being (not including 

occupational exposure) or a domestic animal. 

There have been no documented incidents of damage to flora or fauna that can be 

attributed to the site. 
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• There is no documented contamination of a sewer or storm drain. 

• A fire marshall has not certified that the facility presents a significant threat of fire 

and/or explosion. NUS Region 2 FIT field observations do not evidence a significant 

threat of fire or explosion. 

• There is no direct evidence of release of a substance of concern from the facility to 

the groundwater. 

Ref. Nos. 1,3 



3.0 MAPS AND PHOTOS 

MAUNABO SOLID WASTE DISPOSAL 
, MAUNABO, PUERTO RICO 
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Figure 1: Site Location Map 
Figure 2: Sample Location Map 
Exhibit A: Photograph Log 
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(QUAD) YABUCOA, P.R. v;'<..•>< 

SITE LOCATION MAP 

MAUNABO SOLID WASTE DISPOSAL, MAUNABO, P.R. 

SCALE: 1*" 1688* 
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EXHIBIT A 

PHOTOGRAPH LOG 

MAUNABO SOLID WASTE DISPOSAL 
MAUNABO, PUERTO RICO 

OFF-SITE RECONNAISSANCE: JANUARY 10,  1989 
SITE INSPECTION: FEBRUARY 2 ,  1989 
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Photo Number 

1R-14P 

1R-15P 

1R-16P 

1R-17P 

1R-18P 

1R-19P 
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MAUNABO SOLID WASTE DISPOSAL 
MAUNABO, PUERTO RICO 

OFF-SITE RECONNAISSANCE 
JANUARY 10,  1989 

PHOTOGRAPH INDEX 

D e s c r i p t i o n  j j m e  

Looking northeast  a t  the s i te  entrance,  gate ,  and s ign.  0815 

Looking east  a t  the s i te  access  road that  leads up to  the 0816 
Ti l l  area.  

Looking northeast  toward the s i te .  The banana f ie ld  is  in  0830 
the foreground and the s i te  is  on the higher  e levat ion in  the 
background.  

Looking southeast  from higher  ground toward the f i l l  area.  0840 

Looking south from higher  ground toward debris  a t  the south 0840 
edge of  the landfi l l  and the banana f ie ld  behind i t .  

Looking southwest  f rom higher  ground toward junk cars  along 0840 
the south edge a t  the west  s ide of  the s i te .  

All  photos  taken by Greg Pol lack.  

IZ 
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MAUNABO SOLID WASTE DISPOSAL 

MAUNABO, PUERTO RICO 

1R-14P January 10,  1989 0815 
Looking northeast  a t  the s i te  entrance,  gate ,  and s ign.  

1R-15P January 10,  1989 0816 
Looking east  a t  the s i te  access  road that  leads up to  the 
r i l l  area.  
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1R-16P January 10,  1989 0830 
Looking northeast  toward the s i te .  The banana f ie ld  is  in  
foreground and the s i te  is  on the higher  e levat ion in  the 
background.  

the 
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MAUNABO SOLID WASTE DISPOSAL 

MAUNABO, PUERTO RICO 

1R-18P January 10,  1989 0840 
Looking south from higher  ground toward debris  a t  the south edge 
of  the landfi l l  and the banana f ie ld  behind i t .  

January 10,  1989 0840 
Looking southwest  f rom higher  ground toward junk cars  along the 
south edge a t  the west  s ide of  the s i te .  
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MAUNABO SOLID WASTE DISPOSAL 
MAUNABO, PUERTO RICO 

SAMPLING TRIP 
FEBRUARY 2 ,  1989 
PHOTOGRAPH INDEX 

Photo Number Descr ipt ion Time 

lp- l  R.  Pagano col lect ing soi l  sample PR22-S1 a t  the east  end of  0925 
the low road (along the south edge of  the s i te) .  

lp~2 Looking east  a t  the PR22-S1 sample locat ion.  0925 

1P-3 R.  Pagano col lect ing soi l  samples  PR22-S2 and PR22-S3 0932 
(environmental  dupl icate)  a t  the northwest  corner  of  the low road.  

lp"4 R.  Pagano col lect ing soi l  sample PR22-S4 near  some oi ly  1005 
ponded water  approximately 25 feet  east  of  the PR22-S1 
sample locat ion.  

1P~5 L.  LaForge col lect ing soi l  sample PR22-S5 a t  the base of  a  1022 
drum near  the northeast  corner  of  the landfi l l .  

1P~6 L.  LaForge col lect ing soi l  sample PR22-S5 from f i l l  dir t  1036 
a t  the crest  of  the high road (a long the north edge of  the 
s i te) .  

1P"7 Looking east-southeast  toward the f i l l  area from the crest  1100 
of  the high road.  

lp"8 Looking northeast  a t  the s lope leading up to  the crest  of  1105 
the high road.  

lp_9 Looking south a t  the pi le  of  junk cars  and other  debris  a t  1105 
the south edge of  the landfi l l ;  note  the entrance to  the low 
road.  

lp-10 Looking east  toward the f i l l  area.  1105 

1P-11 Looking west  a t  the old shack on the lower port ion of  the 1105 
s i te .  

- i  ?>v*lp- i2  Looking northwest  a t  a  garbage t ruck enter ing the laf tcPf^^8 l i05 

All  photographs taken by Gerald Gil l i1  and.  
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IP-1 February 2 ,  1989 0925 
R.  Paga.no col lect ing soi l  sample PR22-S1 a t  the east  end of  the 
low road (along the south edge of  the s i te) .  

IP-2 February 2 ,  1989 0925 
Looking east  a t  the PR22-S1 sample locat ion.  
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MAUNABO SOLID WASTE DISPOSAL 

MAUNABO, PUERTO RICO 

February 2 ,  1989 0932 
R.  Pagano col lect ing soi l  samples  PR22-S2 and PR22-S3 
(environmental  dupl icate)  a t  the northwest  corner  of  the low road.  

February 2 ,  1989 1005 
R.  Pagano col lect ing soi l  sample PR22-S4 near  some oi ly  ponded 
water  approximately 25 feet  east  of  the PR22-S1 sample locat ion.  

'/s 
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IP-5 February 2 ,  1989 1022 
L.  LaForge col lect ing soi l  sample PR22-S5 a t  the base of  a  drum 
near  the northeast  corner  of  the landfi l l .  

\ 

1P-6 February 2 ,  1989 1036 
L.  LaForge col lect ing soi l  sample PR22-S6 from f i l l  dir t  a t  the 
crest  of  the high road (a long the north edge of  the s i te) .  

fi 
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MAUNABO SOLID WASTE DISPOSAL 

MAUNABO, PUERTO RICO 

IP—7 February 2, 1989 1100 
Looking east-southeast  toward the f i l l  area from the crest  of  the 
high road. 

-iwtffc-'r-w • • 

1P-8 FEBRUARY 2, 1989 1105 
Looking northeast  a t  the slope leading up to  the crest  of  the 
high road. 

2 
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1P-9 February 2 ,  1989 H05 
Looking south a t  the pi le  of  junk cars  and other  debris  a t  the south 
edge of  the landfi l l ;  note  the entrance to  the low road.  
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MAUNABO SOLID WASTE DISPOSAL 

MAUNABO, PUERTO RICO 

February 2 ,  1989 1105 
Looking west  a t  the old shack on the lower port ion of  the s i te .  

February 2 ,  1989 H05 
Looking northwest  a t  a  garbage t ruck enter ing the landfi l l .  
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4.0 SITE INSPECTION SAMPLING RESULTS 

The NUS Corporation Region 2 FIT collected five soil samples at the Maunabo SWD Site during the SI 

conducted on February 2, 1989. The U.S. EPA Contract Laboratory Program (CLP) was utilized for 

sample analysis. The results are included as Ref. No. 18. Sample locations are shown on Figure 2 in 

Section 3.0. 

Three semivolatile compounds were detected in soils collected from the Maunabo SWD. Phenol was 

found at a concentration of 620 parts per billion (ppb) in sample PR22-S4, which was collected 

adjacent to some oily ponded water on the south side of the landfill. Butylbenzyl phthalate was 

detected at a concentration of 2200 ppb in sample PR22-S1, which was collected near the south edge 

of the landfill. 

Bis(2-ethyihexyl)phthalate was detected at concentrations of 1100, 2500, and 680 ppb in samples 

PR22-S1, PR22-S4, and PR22-S5, respectively. Sample PR22-S5 was collected at the base of a drum 

slightly downslope from the northeast corner of the active landfill area. The polychlorinated 

biphenyl (PCB) Aroclor-1248 was detected at a concentration of 1200 ppb in Sample PR22-S4. There 

were no volatile organic compounds detected at significant concentrations in any soil samples 

collected from the Maunabo SWD. 

Lead was detected at a concentration of 88.6 parts per million (ppm) in sample PR22-S4. Zinc was 

detected in the same sample at a concentration of 212 ppm. Mercury was detected at concentrations 

of 0.44 and 0.14 ppm in samples PR22-S4 and PR22-S5. 

Ref. Nos. 1,18 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

The Maunabo SWD is an active municipal landfill with no known history of hazardous waste disposal 

since its operation began in 1974. However, some of the solid wastes observed at the site, such as the 

scrapped cars and drums, may contain or generate hazardous materials. There is no containment 

method used to deter potential contaminants from migrating off site via surface water and 

groundwater routes. The underlying sandy alluvium is highly permeable, and the same material is 

used to cover the solid waste, which comes in at a rate of approximately 75 to 122 cubic meters per 

day. Erosion problems and inundations from rainstorms have been noted in previous investigations. 

A MEDIUM PRIORITY for further action is recommended for the Maunabo SWD Site. This 

recommendation is based on several factors, including 

• The presence of phenol, lead, and other priority pollutants in soils on site 

• The absence of containment 

• The location of municipal supply wells 1 to 2 miles downgradient of the site 

The further study should include more soil sampling to further define the waste source, the 

installation of monitoring wells to assess the migration, if any, of contaminants into the 

groundwater system, and the determination of surface runoff paths to the Rio Maunabo and 

associated sampling to determine migration, if any, of contaminants off site via surface runoff. 

Ref. Nos. 1-18 
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"V G. \c>ci c 3 1 2 ̂  "7 o 

preliminary assessment review porm / 

SITE NAME: ^ 22 <2° 
ALIASES: J / ^ /-, „ ^ 
ADDRESS iZZrzirt- sL&&=//&/£?, "^5*77 *2. S" 

CITY: .T>"— OiAtiJZ^/ 
COONTY: /£74t/*s*4&' ~ 
STATE : /W^ /4^ 
PRIORITY RATING GIVEN: 
(BY STATE OR CONTRACTOR) 

ACRES: 
DISAGREE: 
(CHECK ONB) 

IP DISAGREE* WHY? 

OTHER COMMENTS: S"^Zsm>2sz*aj U$£~Z'3 ZirZ!^ 

Z ^ e Z & x r Z  ' S  / Z c Z Z c * z 2 2 Z  c /  y Z Z z c .  < 0  / ^ < -  2 2 u * c .  

~ ĵ yZ .̂srO Z~>'loU4JcZ u/4 /& 

 ̂ jZ ŷ̂ Z. d/fZ/yLS 

RECOMMENDATION: jJ „ ^ ^22 / s> / , / 
PINAL (BY EPA) r0/Z T<A—e- yZ6£&&u^ tS/o -/c^a/ d ^L. 

-£rt> 2) /teas yZVlsasz, ̂  'su 22̂  2s, 

REVIEWER: 
DATE: 

(Z&ZjZ 

AJO l/ 8j 

s 

S O  



V/EFA POTENTIAL HAZARDOUS WASTE SITE IDENTIFICATION 
AEGIFLh I SITE NUMBER •€- M rv<<;o 

1 ne iniaai identification of a potential site or incident should not be interpreted as a finding of illegal 
activity or confirmation that an actual health or environmental threat exists. All identified sites will 
be assessed under the EPA's Hazardous Waste Site Enforcement and Response System to determine if 
a hazardous waste problem actually exists. 

*. 51TE NAME 

"launabo Solid Vlaste Disp. 
CITY 
Mannahn 

9. STREET for otftwr ietentiittr) 
Palo Seen Warri 

G. OWNER/OPERATOR flf known) 
I .  NAMS 

0. STATE 

P.R 
£. ZIP COOE 

00707 
j F. COUNTY NAM&> 

-Mwrmafan . " jug U 

Dept. of Municipal Public Wbrks 
l Z. TELEPHONE NUMtiCR 

H. TYPE OP OWNERSHIP f i t  k n o w n )  
3 '• PEBERAL (_j 2. STATE i_i 3. COUNTY JQJA. MUNICIPAL S. PRIVATE ; 6. UNKNOWN 

I. SITE DESCRIPTION 

Latitude 18° 00' 54" 
Longitude 066°55* 25" 
Estimated Loading: 122M3/day 
Geologic Formation: Plutonic rocle (TKP) 

Landfill 
J. HOW tOENTIFlEO fl.»„ dlffMi'i MRPMRM, OIKA cttatlona. tie.) 

Agencies file- Site INF rmnrt iulB 
r* B - P  a  

K. OATE IDENTIFIED 

L. SUMMARY OF POTENTIAL OR KNOWN PROBLC1 

1- Floodplains 

2- Possible health hazard to residents bring downgradient of fill zone (Disease) 

tẑ Prdject Director 
2. TELEPHONE NUMBER 

725-5140 
i. OATE (mo., day, A yr.) 
5-1-81 

Si 



FORM £ P A-2 '12-13-791 "orm Aoofovea: O.M.S. No. 1S3-S73017 

&EPA U.S. ENVIRONMENTAL PROTECTION AGENCY 
OPEN DUMP INVENTORY REPORT 

Section I - GENERAL INFORMATION 

1. Date of determination 
Enter month, day, 
a n d  y e a r  

Month Lay Tear 

0 9 1 5 
1 
I8 0 

2a. Is this an update of a 
previous form? 
M a r k  (X ) one Yes 2 Q No 

2b. Is this form being submitted 
to remove the facility from 
the open dump inventory? 

3. Facility Identification 
Number 

! Y es 2 rj No 

State Cnty/Ci ty Place-

7 2 Q 1 9 1 5  an. £L 

Assigned Site No. Assigned Facility No. 

q In In li 
4. EPA Surface I mpound* 

ment Assessment No. 
I f  a p p l i c a b l e  

State Cnty/City Place 

N A 

Category Site Impounament 

5, State Facility 
Identification Number 
I f  a p p l i c a b l e  

6. Name of 
facility 

N A 

7. Facility location 

M M XL 

Street, roed. or other location description 

s t a t e R o a |d P R 7 5 9 K m 2 H m 5 
p a 1 0 S e c o _j W a r d 
City. cow n, or liace 

1 
State Zi P c oda 

M a u 11 a b o 1 P R 0 0 7 0 7 

M a 
8. Coordinates of 

facility location Degrees 

Latitude h |s I 

Minutes Seconds Degrees Minutes Seconds 
Longitude o sn 9. Other legal description 

I f  a p p l i c a b l e  
i Range ! Township. | Section 

1 i 
• i J 

10. Land owner Name 

D |e |p |t | lo If M lu In |i |c li ,p |a ll lp lu lb ll li c !W o lr Ik. s 
Mailing address 

M lu In !i Ic ii |p la ll li It |y lo If 
City. town, or place 

IM u n a l b  

H a y s a b o 
State 

IPTRI 

ZIP coae 

o ;o 7 |o 
11. Operator Name 

u n 
Catling aodress 

-L. 
town, or piace 

I I I ! i i ! i 
State 

J L 
11P cjje 

! I TT EPA Form T8700-I4 ,3-30) 



0 
L 

.5 1 KILOMETER 
J 

LOCATION MAP 

Figure 34.—Maunabo solid-waste disposal site at Palo Seco. 

S.'3 90 



i'S'i-a 

^iONTfrTsSgS^^rt!^ 
I * or H q j  PO T E H  i .  HAZARDOUS WASTE S ITS  

IDENTIFICATION AND PRELIMINARY ASSESSMENT !  

1 •»-ThiS /k ™.'5 C3mt?iet0,i for eacfi potential hazardous waste site to help set priorities for site inspection TV. . 
1 .nd^«e in?pecu™s'S °° available ~cords and ma* De updated 3n subsequent forms as a result of additional a,oraa,l,,n 
I 

mqumds 

a 511-^ I! ,TIONS: Complete Sections I and in through X as completely as possible before See^on II 
Assessment). File this form in the Regional Hazardous Waste Log File and submit a copy to: U.S. Environmental 
Agency, Site Tracking System; Hazardous Waste Enforcement Task Force (EN-333); 401 M St.. SW; Washington, DC 20460. 

A. SITE NAME 
I -  SITE IOEHTIFICATIOH 

Maunabo Sol id  Waste  Disposal  
C. C I T Y  

Palo Seco Ward 

9e STREET (or othor idmntUior) 
State  Road PR 759 Km 2 .5  

D. STATE 

P.  R.  
s .  ZIP COOE 

00707 
F, COUNTY NAME 

Maunabo 
6* OWNER/OPERATOR ( i t  known) 

t. NAM( 
Municipal  Government  i. TSLEPHONt NUMBER 

(809)  861-5000 
TYPE OF OWNERSHIP ——————— 

— '• PEOERAL I- STATE d™3. COUNTY MUNICIPAL C^S* PRIVATE C8* UNKNOWN 

1. SITE DESCRIPTION 

Landfi11 
J. NOW IOENTIPIEO citiaen'a compteinta, OSttA cttenona. ate; 

See Annex 1  -  A memorandum: An inspect ion made by EQB. The s i te  was 
approved on October  12,  1973.  

K. OATS IOENT1P1CO 
(«o»i dmy, ft yr») 

Sept .  23,  197.5 
PRINCIPAL STATE CONTACT 
fa NAME 

Maria  L.  Morales  
a. TELEPHONE NUMBER 

722-0437 
II. PRELIMINARY ASSESSMENT Ceomp/ela thim seed on feet) 

A. APPARENT SERIOUSNESS OF PROBLEM 

_ i I. HIGH ]Z. MEOIUM '3. LOW :4. NONE i 'S. UNKNOWN 

i : M O  ACTION NEEOEO fno haaard) 

C 3. SITE INSPECTION NEEOEO 
a. TENTATIVELY SCHEOULBO FOR: 

; 2. IMMEDIATE SITE INSPECTION NEEOEO 
a .  T E N T A T I V E L Y  S C H E DU L E D  P O N :  

b. MILL SB PERFORMED BY: 

_ 4. SITE INSPECTION NEEOEO flow priority > 

C. PREPARER INFORMATION 
I .  N A M E  

Maria  L.  Morales  
2. TtUKPHONI NUMSIR 
(809)  722-0437 

l.'OATE fmo.. day, * yr.) 

May 14,  1984 
III. SITE INFORMATION 

A. SITE STATUS ~~~""~~~———————— 

[TJ I. ACTIVE rTTloaa Indoatriol or ~ 3. INACTIVE CTheaa : I 1. OTHER fmomr.tru 
* moo wtiteh no longer raeaiaa rWoaa ai'taa that include ^SeS^ioTSomoTiSo^miSiidindimSttia^^riioro" 

•vaataa.) no tafular or continuing uoo oi the etre lor waata dlopooal haa occumd.) 
municipal mitmm which arm heme ueod 
tor waata troatmatu, ttoroao, or dltpooal 
on o continuing boola, a van it Intro— 
dimly.) 

E. IS GENERATOR ON SITS? 

:"xi  1 .  NO ~ YES frpaelty ganararor'a lour—digit SIC Codo): 

AREA OF SITE (in mcroo) 

8 cds.  (1979)  
7 .76 acres  

I  " •  : p  A P P A R E N T  SERIOUSNESS OF SITE IS H I G H , SPECIFY COOROINATES 
j  I .  L A T I T U O B  (det—uBin—mmc.) i  i .  L O N Q I T U O C  (dog—unm.—moc.) 

I  65°  55" 25" 18° 00 '  54 
E. A R E  T H E RE  SUILOINGS ON THE SITE? 

JL' I. HO 2. '~S isooctly): sy 
i: :-79i Continue On Reverse 



Continued From ?st* 2 

— V. WASTE RELATED INFORMATION (continued) 
3. -1ST SUBSTANCES OF GREATEST CONCERN WHICH MAY 9E ON THE SITE ,p/«cs m <*..ending ore, ol 

4- *°P'T'ONAt. COMMENTS OR NARRATIVE DESCRIPTION O F  SITUATION KNOWN OH REPORTED TO gXIST AT THg SITS, 

Approx.  depth of  water  table:  10m 

VI. HAZARD DESCRIPTION 

A.TYPE OF HAZARD 

1 .  N O  H A Z A R D  

2 .  H U M A N  H I A L T H  

a. 
POTEN­

TIAL 
HAZARD 

(aietk-X-) 

c. 
ALLEGED 
INCIOENT 
{merit 'X') 

0. OATE OP 
INCIOENT 

!ma,,der,rr.) E. REMARKS 

Apr.13,1984 USGS Report - 1984 
3 >  N O N - W O R K E R  

4 .  W O R K E R  I N J U R Y  

, CONTAMINATION 
OF WATER SUPPLY Apr.13,1984 There PRASA wel ls  downgradient  f rom 

s i te  -  USGS Report  
C O N T A M I N A T I O N  
O F  P O O O  C H A I N  

, CONTAMINATION 
OF OROUNO WATER Apr.13,1984 

Leachate  substances moves downgradien 
to  the local  ground-water  svstem-

.  C O N T A M I N A T I O N  
* •  O F  S U R F A C E  W A T E R  

Apr.13,1984 
USGS Report 1984 
U5GS Report 1984 

0 A M A 0 8  T O  
F L O R A / F A U N A  

C O N T A M I N A T I O N  
1  ' •  O F  A I R  

I S .  N O T i e S A O L E  O O O R S  

ICE 

. O f l O N  

S P I L L S / L E A  K I N O  C O N T A I N E R S /  
* •  R U N O F F / S T A N O I N O  L I Q U I D S  

S E W E R . S T O R M  
' *  D R A I N  P R O E L E M S  
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Annexes 

Annex 1  :  September  23,  1975 

Deficiencies  found in  the new landfi l l :  

1 .  A t rench f i l l  with water .  

2 .  Only one access  through a  sugar  -cane plantat ion 

3.  Lack of  faci l i t ies  in  the landfi l l  creates  operat ional  
def ic iencies .  

4 .  Wastes  were observed out  of  the landfi l l  

5 .  Fl ies  were observed 

6 .  The ra ins  creates  inundat ions in  the landfi l l  

Annex 2  :  May 13,  1981 

The las t  technical  inspect ion .  Among def ic iencies  
are  erosion problems.  

6 



Annex 1 

EST ADO UBRE ASOCIADO DE PUERTO RICO /OFiCINA DEL GOBERNADOR DS CSh 

Junta 
BeCaliciad 

Ambiental 

1 de octubre de 1975 

\ Y \ J  

A : Jaime L. Ortiz Otero^ j-

P/C : Patrick W. Lewis 

De : Charles Romney, 7vfit 

As unto ; Re-lnspeccl6n Vertedero Municipal de Maunabo 

El dfa 23 de septlembre de 1975 vlsit6 el vertedero municipal de 
Maunabo, ublcado al Norte del Km 2, Hm. 5 de la Carr. 759 en el Bo. Palo 
Seco de dlcha munlcipalidad y ademcis el antlguo vertedero ublcado en la 
carretera de Maunabo a Patlllas . 

El propdslto de la vlsita era ver si la Admlnlstraclbn Municipal 
de Maunabo habfa corregldo las deflclencias en el antlguo vertedero (carretera 
de Maunabo a Patillas) que ie habCa sido notlficado medlante una orden emltida 
el dfa 29 de agosto de 1975 por la Dlvisl&n Legal de esta Junta de Calldai 
Ambiental. 

La orden fue emitlda para que corriglera las sigulentes deflcienclas: 

1) Cesar de quemar los desperdiclos solidos. 

2) Proceder de inmedlato al soterrado de los desperdicios 
depos Itados. 

3^ Dlsponer de los desperdicios medlante el Slstema de 
Reiieno Sanitario. 

4) Proveer vigilancla adecuada en el &rea del vertedero. 

5) Desarrollar un Slstema de Reiieno Sanitario seglin las normas 
de esta Junta. 

No se ha cumpiido con la orden excepto con el inclso (3) que ie 
Lndica que debCan mudarse al Bo. Palo Seco io cual la Admlnlstracibn Municipal 
hizo. Entiendo que han tenldo tlempo mds que suficiente para cumpllr a cabalidad 
con lo que le requerfa la orden. Ss 



Sin embargo aunque ei Municlplo de Maunabo trasladd sus 
operaclones al Bo. Palo Seco pude observar que el Munlclpio de Patlllas 
contlnua vlrtlendo sus desperdlclos solldos en el vertedero de la carretera 
de Maunabo a Patlllas, (Cabo Mala Pascua). Lo cual es una vloiacldn al 
Lnclso (5) por parte de la Admlnlstraclbn de Maunabo ya que no estaprove-
yendo la vlgllancla adecuada para evltar que se deposlten desperdlclos 
solldos en el antiguo vertedero ublcado en la carretera #3. 

Las operaclones en el nuevo vertedero ttenen una serle de 
deflclenclasj^entre las que podemos menclonar las slgulentes: 

1) Trtnchera llena de agua debldo a las lluvlas caldas en 
el sector. 

2) Tlene un solo acceso por un cafiaveral, deben hacerle otro, 
para cuando comtenze el tlempo lluvloso se pueda llegar al Srea de operacldn. 

3) No tlene ningtin tlpo de facllldades, lo cual dlflculta el que 
se reallzfe una buena labor. 

4) Se observd basura descublerta fuera del 6rea de operacldn. 

5) Se observd la presencla de moscas. 

6) Durante las lluvlas reclentes se Inundo el vertedero. 

7) Segun pude observar durante ml vlslta las facllldades de 
mantenlmlento del equlpo son pdslmas ya que no cuentan con nlnguna. 

REC OMENDACIONES: 

1) Se reflera el caso nuevamente a la Division Legal para la accldn 
que ellos estlmen pertlnente. 

2) Se envld personal de la seccldn de asesoramlento tdcnlco del 
programa de desperdlclos solldos a Maunabo para que: 

a) Le Indlque que medldas deben tomar para evltar que las condl-
clones en el nuevo vertedero empeoren y mas tarde sea mas dlflell su correcclon. 

b) Le Indlque como y donde se deben construlr los drenajes artl-
ficlales para evltar que en el futuro se Inunde nuevamente ei vertedero . 

ST 
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Pjunta 
Cafldad 

AmbientaJ 

Annex 2 

MEMORANDQ 

lro. de junio de 1981 

Ing. Luis E. de la Cruz 
Director 
Programa Contaminacidn de Terrenos 

P/C Ing. Bartolom6 J. Cafiellas'^^'. 
Director "y 
Negociado Desperdicios Mrfnicipales 

Srta. Florilda Forestier, Sub-Directora 
Negociado Desperdicios Municipales 

/ 

DE : Victor J. Matta, Jefe SecdlSfT^. 
Estudios Especiales 

ASUNTO : Visita inspeccibn Vertedero de Maunabo 

El dla 13 de mayo de 1981, realicfe una visita al vertedero mencionado 
en el eplgrafe, acompafiado del Sr. Roberto Berberena. Durante la inspeccidn 

os atendidos por el Sr. Pedro Lebnbn Garcia, operador de equipo pesado. 

Sobre el particular le informo lo siguiente: 

, „ f^cilidad en cuestibn se encuentra localizada en el Bo. Palo Seco 
al Norte del Km. 2 Hm.S de la Carr. 759 de dicha municipalidad. 

2- Cuentan con una buena caseta dotada de las facilidades necesarias 
con espacio para guardar el equipo pesado. Tambifen existe otra pequena caseta 
para el celador, localizada a la entrada. 

$7 
, „ „ _ Velanao por la pureta oue usred desea. en el ambienre oue le rodea. 

•  f i c i o .  . . C .  „  , 0 .  U  ,  A w t M o  „  O T 1 0  ,  7 K . 5 1 4 0  



3- En el &rea de operaciones se observd que se est* utilizando el mfetodo 
de trincheras para disponer de los desperdicios recibidos. El material de relleno 
sobrante de la excavacidn preparada se estaba utilizando para soterrar unos des­
perdicios esparcidos y compactados dejados ai descubierto en dlas anteriores. 

4-Se encontrd un &rea con dos chatarras y gomas abandonadas desde 
has tante tiempo. 

5- El equipo pesado lo era una pala mecdnica que se utiliza para preparer 
trincheras y las labores de esparcido, compactado y soterrado de los desperdicios. 

Se observd un problema de erosidn del terreno a consecuennio Ho 1^ 
aguas de lluvia. No se observd un canal o medio adecuado para desviar hacia 
las orillas del sistema las aguas de lluvia. 

Observaciones: 

1- De acuerdo al expediente del municipio el vertedero es operado en 
forma ilegal aunque cuenta con los endosos de Agendas concernidas La 
Declaraci6n de Impacto Ambiental y el permiso de construccidn. ^ 

2- En comunicaciones anteriores se ha solidtado al Hon. Alcalde someter 
los formularios de permiso para continuar operando la facilidad. 

Se recomienda solicitar de nuevo se cumpla con los trSmites de permiso 
de operacidn y se corrijan las deficiencias en la operacidn. 

60 



&EPA POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 1 • SITE LOCATION AND INSPECTION INFORMATION 

I l. IDENTIFICATION 
01 STATE or SITE NUMBER 

II. SITE NAME AND LOCATION 
01 SOcNAMfe ...co*. eammon 3'cwyz/iau»»n.ttrty ot, 

Maunabo disposal at Palo Seco Ward 
03 crv . ——— 

or STREET. ROUTE NO.. CR SPECIFIC LOCATION IDENTIFIER 

Maunabo 
04 STATE 

PR 
OS ZIP CODE 06 COUNTY 

Maunabo 
;?co.";r. 

CCOE 

095 

C o Cw 
ZK 

GSCCCflONArES 
-atttuoe 

18 00  54  
LONGITUDE 

_065_ 55_ 23_.. 
• 0 rv PS OF OWNERSHIP o«*» 

Z A. PRIVATE Z 3. FEDERAL. 
O F. OTHER 

Z C. STATE Z O. COUNTY £ E. MUNICIPAL 
Z G. UNKNOWN 

l|l, INSPECTION INFORMATION 
Ol OATE OF INSPECTION "" 

04 ,13, 84 
^ICNTH ;ay 'S .« 

or SITE STATUS 

Z ACTIVE 
Z INACTIVE 

03 YEARS OF OPERATION 

.UNKNOWN 
as Pinning tear Enoing tcAR 

04 AGENCY PERFORMING INSPECTION IOI«C« a. mM MOotyl 

Z A. EPA - a. EPA CONTRACTOR Z C. MUNICIPAL C 0. MUNICIPAL CONTRACTOR. 
Z =. STATE Z F STATE CONTRACTOR 

j5 CHI£F INSPECTOR 
ViAfoHMtq 

1 06 TITLE 

Z G.OTHPR U.S. Geological Survey 
07 ORGANIZATION 08 TELEPHONE NO 

I ) 
0 i OTHER INSPECTORS •OTITLE 1 1 ORGANIZATION I Z TELEPHONE NO. 

( •) 

( . ) 

1 ) 

( i 

( ) 

13 S.Tc REPRESENTATIVES INTERVIEWED 14 TITLE ISAOORESS i o TELEPHONE NO 

( ) 

( I 

( ) 

1 ) 

T ACCESS GAINED SY 04*1 
Z PERMISSION 
Z WARRANT 

l a TIME CP INSPECTION 

1330 

19 WEATHER CONDITIONS 

Sunny day, clear skies 
IV. INFORMATION AVAILABLE FROM 
01 CONTACT ~ or OF lAQftcyOwwaaoN, 33 TELEPHONE NO 

i ) 

u« rsxjUN xfc SPONSIBLE FCR SITE INSPECTION FORM OS AGENCY | Go ORGANIZATION 

! 
t 

Z7 TELEPHONE *0. Ofl OATE 

-A-r .««a 

£ /  



oEPA POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS ANO INCIDENTS 

I. IDENTIFICATION 
0' STATE I 02 SITE NUMd£4 

II. HAZARDOUS CONDITIONS ANO INCIDENTS 
01 Z A. GROUNDWATER CONTAMINATION 
03 POPULATION POTENTIALLY AFFECTED: 

0 4- l J-qq , ^ 
04 narrative description Cover material (coarse sandf^s 

02 a OBSERVED (QATE: 

olain • « rtujctcent to kio Maunabo flood 
us^re^e«c£ Sa "!ra,eS 1770 "" per year- ^ally —s ̂  a landfill that 
of slouHl!™ P 13 311 0pen dump* Nobody was at the site when visited. Lack 
of slope allows more contact between runoff and leachate. 

04 NARRATIVE DESCRIPTION C POTENTIAL a ALLEGED 

01 — o . FIRE EXPLOSIVE CONOITIONS 
03 POPULATION POTENTIALLY AFFECTED: 02 a CSSERVED (DATE; 

04 NARRATIVE DESCRIPTION POTENTIAL _ ALLEGED 

04 NARRATIVE DESCRIPTION 3 POTENTIAL 

Three PRASA wells downgradient from site. 

04 NARRATIVE DESCRIPTION a 3OTENTUL a ALLEGED 

0 1  _ l  P O P U L A T I O N  E X F C S U R S ' I N J U R Y  
03 POPULATION POTENTIALLY AFFECTED: 

cPATOPU 2070-13 IT'S 11 



o T—ha POTENTIAL HAZARDOUS WASTE SJTE 
SITE INSPECTION 

ART 4 - PERMIT AND DESCRIPTIVE INFORMATION 

'•IDENTIFICATION 
02 SITE NUMBER 

OF SPCCPLAN 
eg STATE,^ 

O H .  L O C A L , i  

^^OTHER 'Swerfw 
OJ. .NONE 

lit. SITE DESCRIPTION 
01 S7CRAGE.-Q15POSAL tO*c* mum asotrt 

I A. SURFACE IMPOUNDMENT 
Z 8. PILES 
S C. DRUMS. ABOVE GROUNO 
0 D. TANK. ABOVE GROUNO 
O E. TANK, BELOW GROUNO 
Si F. LANDFILL 
0 G. LANOFARM 
SH. OPENOUMP 
X I. OTHER Junk cars 

07 COMMENTS 

• A. INCENERATION 
Q 8. UNDERGROUND INJECTION 
— C. CHEMICAL PHYSICAL 
C 0. BIOLOGICAL 
O E. WASTE OIL PROCESSING 
• P. SOLVENT RECOVERY 
— ®- OTHEl RECYCLING/RECOVERY 
— H, OTHER. 

OS OTHER 

O A. SUILOINGS ON SITE 

08 AREA OF SITE 



&b?A POTENTIAL HAZARDOUS WASTE SITE 
9 S,TE INSPECTION REPORT 

• WATER. DEMOGRAPHIC, AND ENVIRONMENTAL DATA 

Identification 

a 2 PC PUIATION SEHVEO BT GROUND WA TER 
04 OERTH TO SRQUNOWATER 

30 
Jftl 

03 OESCRIPTK3N OF WEUAK 

"•foo!W,°'SSSv""̂ " 
SE 

03 DISTANCE TO NEAREST PRRIKINO WATER MI| _ 

08 OEPTH TO AGUFER 
OF CONCERN 

07 POTENTIAL VICI n 
OFACUIFSR 

• I OBO) 

.lmi| 

08 SOLE SOURCE AQUIFER  ̂

a YES C NO 

A€CHAAG6AA£A 10 

jZ.YES 
C NO 

COMMENTS cover material is highly 
permeable 

! 'V. SURFACE WATER 

01 SURFACE WATER USE.-! 

03 

OISCNARGEAREA 

1 YES 
C NO 

COMMSJTS Near Rio Maunabo 
boundaries 

C A"0RINKWG'WATKMU^L A B- '"WGATTON. ECONOMICALLY - E R-"!,.,™ 
IT«A WATER SOURCE IMPORTANT R^JScES - C. COMMERCIAL. INQUSTR1AL 

AFFECTEQ/PQ TENTlALLr AFFECTED BOOIES OF WATER 

C 0. NOT CURRENTLY USED 

NAME: 

?.io Maunabo DISTANCE TO STTE 

TOTAL POPULATION 

• (<ni» 
(n»» 
("»» 

WITHIN 

ONE n) MILE OF SITE 
A. 

"O CFTPSCM 
3 NUMBER OF SUILOINGS WITHIN 

YVYO (2J MILES OF SITE 
a 

OP PERSONS 
TWO 13} MILES OF SITE 

03 OISTANCE TO NEAREST POPUVAnON 

i PCPUIATION WITKN VICINITY OF SITE 
WtCf«f«l of A«M« 

THREE (3) MILES OF SITE 

o c* 

04 OISTANCE TO NEAREST OFF. SITE SUILOING" 

*-C . W, 

? . i u  



&EPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART S - WATER. DEMOGRAPHIC. AND ENVIRONMENTAL DATA 

I. IDENTIFICATION 
01 STATE 02 SITE NUMBER 

VI. ENVIRONMENTAL INFORMATION 
01 PERMEA8UJIY Of '"•'.•.ffrrn mrnr r-m n 

G A. io-« - 10"« cm/sec O B. I0"4 - iO-*em/s«c C C. T0-« - 10-> cm/sac Q D. GREATER THAN 10- *arutme 

Z A. IMPERMEABLE 
Oaumaa 10"* SH IM) - 3 qf^TIvet-.Y ,MpSRMEA8LE S C. RELATIVELY PERMEABLE C 0. VERY PERMEABLE 

' » #  - . 0  < = « « « ,  a - ' , a ^ m m  . f ' c m Z , ,  

40 to 100 am 

OA CEPTH Of CCNT AMINATEO SOIL ZONE 

: cm 

04 SOIL SH 

06 NET PRECIPITATION 

1770 mm Der 
xsasi 

07 ONE YEAN 24 nOUR RAINPALL 

4 . 5  
-lint 

OS SLOPE 
SITE SLOPE 0IRECT10N OF SITE SLOPE. TERRAIN AVERAGE SLOFS 

SITE IS IN. . YEAR FLOOOPUUN C SITE IS ON BARRIER ISLANO. COASTAL WGH HAZARD AREA. RIVERINE FLOOOWAY 

l I CISTANCE TO WETUkNOSiS m 
ESTUAHlNE OTHER 

. ;mi| .imi) 

12 DISTANCE TO CRITICAL HABITAT.« . 

.(ml 

ENDANGERED SPECIES: 
< 3 LANO USE IN VICINITY 

OlSTANCE TO: 

C0MMERCIAL1N0USTRIAL 
RESIDENTIAL AREAS: NATIONAL'STATS PARKS. 

FORESTS. OA WILDLIFE RESERVES 
AGRICULTURAL LANOS 

PRIME AG LANO AG UNO 

A.. .lnu| .(mil C.. .(ml 0.. .Im| 
i a qsscripticn op site in relation to surwqunqing topography —— 

North there are some hills which have used as cover material. West, downhill is a small 

valley (sugar cane fiels), and south another sugar cane, field. East, there is a 

combination of hills close to the site and sugar cane field as we move to the south. 

Dump site actually is a small hill which most of the wastes were being disposed (open 
dump) at all edges leading to the top, for landfill operations. 

&*• lMf« I- • « UMMBI. liMQH |P|»H < 

^3 
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1  1001 J  
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100 .0  
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Rating Factor Ass i gned Va1ue Mul t. HRS Max FRO 
1 Observed Release 0 4 5 1 C /  * '  

Ground Water Route Work Sheet 

it observed release is given a score of 45, proceed to lire 
,jbs*rv*d release is given a score of 0, proceed to 1 i ne 

u. n.oijte characteristics 
Depth to Aquifer of 0 
Concern 

Net Precipitation 0 
Permeability of the 0 
Unsaturated Zone 
Physical State q 

ota 1 Route Characteristic 

o 
3 

3 

core 
A 

3 Containment 

4 Waste Characteristics 
Toxici ty/Persistence 

Hazardous Waste 
Quant i ty 

°  1  2  J )  

0(j3j 6 9 12 
15~" 13 13 

0 1 2 3 4 5 

Total Waste Characterization 

iargets 
Ground Water Use 

v^'^cince to Neares 
Wei 1/Population 
Served 

0 1 2 r' 3 i 

0 4 6 3  1 0  
12 16 18 20 

(24;30 32 35 40 

-•a 

' S  i f  
I f 

Total Target Score 

ine 1 is 45, multiply 1 x 4 x5 
lne 1 is multiply 2 x 3 x 4 x 5 

(j  49 

! J ~ 
S73SO 

? > 

Sgw= ? 

lit 

iif 

-- 3.11 
70 



S u r f a c e  W a t e r  Route W o r k  Sheet 

Hating Factor Assigned Value M u  1  t  H R S  Ma x FRO 
i Observed Release 0 45 

If observed release is given a score of 45, proceed to line 
ir observed release is given a score of 0 ,  proceed to line ; 

Route Characteristics 
Facility Slope and 

I n t e r v e n i n g  T e r r a i n ,  
i-yr. 24-hr. Rainfal 
Distance to Nearest 
Surface Water 
Physical State 

0 1 3 1 / o 
l"j0 1 V 3 1 3 
0 1 3 2 -i 6 y 

/ 

0 k 3 1 / 3 / 

Total Route Characteristic Score 

3  C o n t a i n m e n t  0  1  2 , 3  

? 1 5  

4 Waste Characteristics 
T o x i c i t y /Pers i s tence 0 / 3 ) 6  9  12 

15"' IS 
Hazardous Waste 
Q u a n t i t y  0 1 2 3 4 5  

6 7  

18  

8  

jTotal Waste Characterization Score! y 28 
5 Tar gets 

Surface Water Use 0_ 1 (J?, 3 
Distance to a -'0 1 2 3 
Sensitive Environment 
Population Served/ 0468 10 
Distance to Water 12 16 13 20 
Intake Downstream 24(30/ 32 35 40 

3 
.-v 

9 
6 

// 

J C  4 0  > Q  

I Total Target Score 55 ,/ t 

6 If line 1 is 45. multiply 1 x 4 x5 
If l i n e  1 is 0, multiply 2 x 3 x 4 x 5 64350 urf 

7 Divide line 6 by 64,350 and multiply by 100 Ssw= £ (ji 
!Ut> 

fio ' ft, (j J 7/ 
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ESTADO LIBRE A80CIA00 OE PUERTO RICO / OFICINA DEL QOBERNAOOR 

'Junta 
Cafidad 

tat 

lo  Ue oc  cu l )  r e  ue  lyo /  

I -L i i ii k r\ ij u 0 

"  :  r  t  a  .  k  a  que  I C  .  Cor t f i s*  
U i r e c t u r u  p -
n r e a  C o n t r o l  C o n t a i n !  n u c  1  o n  

u e  T e r r e n u s  k  

r / t  :  E r .  V i c t o r  J .  [ . a t t f a ^ ^ ^  
J  e  f  e  Eecc  1  on  
A s e s o r a m i  e r i t o  T e c n i c u  j  P e r u i s o s  

l jL  :  I s rae l  Tor res  k ivera  [ |L  
E s p e c i a l  i s t a  e n  L i e n c ^ t l i  A u D i e n t a l e s  

P r i  r ic  1  p i  a  r i t e  "  T 

' " • E U I . T U  I n s p e c c i o n  V e r t e d e r o  M u n i c i p a l  d e  M a u n a b o  

E L  < n a  < L f l e  o c t u l i r e  d e  l S J o ? ,  r e a l  i c e  u n a  n u e v a  i n s p e c c i o n  
d l  w e r t e u e r o  o e  e p i y r a f e .  

I n i c i a  h . i e n t e  v i s i t e  e l  t a l l e r  d e  D o r a s  P C i D l i c a s ,  p a r a  
c o o r o i n a r  c o n  e l  i , r .  P e d r o  C a s t r o ,  D i r e c t o r  s n o r e  e l  u a n e j o  o e  
> e s  c i e s p e r d i c  i  o s  e n  e l  v e r t e d e r o  d e  d i e  h a  l o c a l i d a u .  

Er i  v i s ta  de  que  e l  senor  Cas t ro  no  c -s tuvo  u i spunio le  a l  
i . i u i i i q r i t o  u e  l a  i n s p e c c i o n ,  u e  t r a s l a d e  a l  r e f e r i d o  v e r t e d e r o .  

A Q j u n t o  n u t i t i c a c i o n  p r e p a r a u a  a l  H o n .  J u s e  l i o s a  D e r r i o s  
/ ' .  I  c  a  1  a  e  o o i . d e  s e  d e s y l o s a n  l a s  d e f i c i e n c i a s  p r e s e n c i a u a s  d u r a n t e  
l a  i n v e s t l y a c i o n  y  a c c i o n  a  s e y u i r  e n  e l  c a s o .  

I T k / t s p  

75" 



i u  < ; e  o c  t u n  r e  r „ <  u 7  

• i111' . dost ;. .1 i ,i lA-rrj i/S 
. • 1 (") 1 a c 

) j  c  r  t  d  u  0  f a  
i . a u i i j u o ,  P u e r t o  j <  i  c  o  ( j  CJ 7  u  7  

l e t :  I n s p e c c i o n  V e r t e d e r o  
l . u n i c  i  p a l  d e  h a u n a b o  

c s n i v . a o o  s e n o r  A l c a l o e :  

L f  D i v i s i o n  o e  A  s e  s  o  r  d  i ,  i „  t  o  T k m c o  y  P e r M s o s  d e l  
o n  r o  t o n t a i . i i  n a t i o n  i n  T l ; r r e n , s  o e  e s t a  J u n t a ,  r e a H z  6  u n a  .  

u  c  t  u  D  r  c  f ' S  ^ C  s  ̂  7  n  ° i  , ' c ' r L e ^ e r u  • o n i c i p a l  o e  i . a u n a b o  e l  u i a  2  n e  
o e  V d l ,  r  c  f  •  r e l  " S i , i - C C 2 0 n  ^ • |  c a s t ,  5 c  M K t U O  d  1  0  S  f i n - S  
O l  1 1  0 0 ° a n r i  1  o e  H o i " " 0 *  S e n ' h , d a s  • «  n o t i f i c a t i o n  f e c n a o a  

b e  l a  i  r - v e s  t .  i  ( j a c  i o n  l l e v a f i a  a  c a b o  a  l a  f a c i l i d a n  hp 
f l ' n a l  "  —  ̂  s o l i o o s  L  U  ' r o l a s  s *  

c .  o n e l u y e  l o  s  1  . j o i  o n t o  :  J  e  

v-* * ^ yl-1 1 i no i i s i c t. • j 1 e s cui.u c. se t a v 
5. " 1 7 - r* 1 0 S , v. • n<*. n i. »' rj n M,i C (»!.). I -t .. rstd'ju 
:  i  ' •  t t - i ' i i i r u  ,  

'  ̂ •  I "  '  i . i r  I -  . 1 . 1  J •  0  i l l :  t . r i i . c r r a  = y U u i i  
•  •  '  •  1  "  ' '  >  i  i  W  1  s  y • •  X  t  1  r .  7  r . »  V  .  

I. o  Se I..  I  I ' S f . c  l  o v  i  . j  i  I  a  n  c  i  d  u reyi s t r i .  ( J l i  . . - n t r a u o  y  
S " 1  , d  L I  u r t l °  J o n d i -  i . n i t a  l a  c a s c t a  . - . e l  j u a r o i a .  

1  t o t  u  1  . i i .  i  w i i  a  d e c  u a c .  < i  t . - j f i t o  e n  e l  e x t e r i o r  
c i j . iu  . .  : n r  ru  i . -  1  s  f  n  c  i  1  i  , t  u  -  c , .  

t r .  cuoi t i ,  « Us . - ier  or  i  ones  oiar ias  eel  ver teoeru Se 
u  u  s  c  r  »  0  i .  u  e  ;  

A )  L o s  i e s e c n o s  s o n  s , t e r r a i n s  a  G e t  u a  O o  , . . e  n  t  e  ,  pesfe  a  l a  
t o  t d  o e  e c j i i i  | . o  j . - s a o u  i j i i e  o C a r r e c  e l  m a t e r i a l  o e  
»  e  I  l  e  n  u  1 1  a  s  t  a  l a  s  e  i :  c  1  o  n  o  e  v  e  r  t  i  o  o  u  i  a  r  i  o  .  

L )  P e H . a n e c e r i  v o r i o s  r e s c a t a o o r e s  o e  o e s p e r a i c i o s  e n  l o s  
P  r  o  o  1  i i  5  o  1  v r  i .  . . , . o  

7£ 
Volur.ao dot Ij ounut out ust.H J;? 2, CO s/..it,:, n. , Vua le rc 
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'  '  •-  o  i ;  :  I  i  ud  u  o t  I i ' id  L e  n  a I i . -  i  r  i  ,  i  s  1 1 i ;  l c 
p e r n i t e n  I d  y e n e r a c i o n  o e  j u g n s  d e  1  i  x  f  v f  a c  i  5 n  y  s . ,  
p e r c o l a c i o n  a  t r a v e s  o e l  s i  s t e r n a .  E s  p o r  e s t o  n u e  n s  
n e c e s a r i o  e s t a p l e c e r  o i c h o  d r e n a j e s  v  P e c l i v p s  a " e c u a -
d o s  c u e  n ;  i  n  i  i n  i  z  e  n  e l  e s t a n c a n i e n t o  o " p e r c o l a c i o n " d e  
a  g  u  a  s  u  e  l l u v i a .  

E s  s u i n a u e n t e  i i n p o r t a n t e  p r o v e e r  a l  v e r t e o p r o  o e  l a  
e x i s t e r , t e  * *  q u e  s e  d e s c o n o c e n  l o s  

l i i u i t e s  c o l i n d a n t e s  y  e x p a n s i o n e s  e f e c t u a d a s  a  l a  
t a c i l i o a d .  

L a s  d e f i c i e n c l a s  r e q u e r i r a n  s e r  c o r r e q l d a s  d e  aeuprr in  a i  

C o l  6 n  y ' u l ' a o a r r i ' e t a .  s o m e t *  0 0  0 r 1  ̂  1  P » r  l a  f i r m a  H u y «  ̂  

v e i n t e  ( S o  T r i ? ! ! * 0 !  1 0  t" t e l  J e t a l 1 a o o ,  e s t a  J u n t a  l e  c o n c e d e  
o u e  \ l r a f i I m  o n  i  p a r t 1 r  d e l  r e c  1  D o  u e  e s t a  n o t i  f  i c a c i o n  p a r a  
q u e  s e  r a d i q u e n  l o s  d o c u i a e n t o s  s e n a l a d o s .  

F i n a l i i i e n t e  l e  r e c o m e n d a i i i o s  d e s i g n a r  u n  o f i c i a l  d e  p n l a r p  
q u e  c o o r d , n e  t o d »  l o  r e f e r e n t e  a  l a s  d  f i c i  n c  p  v  

o n c u i - e n t o s  r e l a c i o n a o o s  c o n  e l  v e r t e d e r o .  s u p e r v i s i o n  y 

T e l .  7 2 ^ U U U 0 ^ l q U i e r  d U < l a  3 1  r e s p e c t 0 '  f d v o r  c o c u n i c a r s e  a l  

C o r d i  a  1  # , i e p t e  ,  / ;  

t J G  ( rpj\ 
u e l  G .  C o r t e §  

i  r e c t o r a  
r e a  C o n t r o l  C o n t a i n ,  n a c  i  t i n  

d e  T e r r e n e s  

I  T R /  f  s  p 
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Oflclna del Gobernador 

JUNTA DE CAUDAD AM BIENTAL 

PROGRAMA CONTROL DE DESPERDICIOS SOLID OR 

I. a. Clase de vertedero 

b. LocallzaclAn: Bo. _J\ io  

inspeccion de vertederos 

Municipal /T7' Prlvado / 7 

£Jrla O o play a III. a. Slstema de OperaclAn: 

b. Indlque dfas de operaclAn y ho^ioTlMai! Z v ^ trtnc^era///• A4Z,m0dlfLcado 

H r a .  ' 7 : * '  A . m  ,  a  1  ' ' U  P , M  

IV. Personal encargadc do las actlvldades : 

a. Tttulo gf 

Supervl sores 
Operadores t 
Celadores / 
Otros (especlflque) 

( ) 

(4  

No 

(  ' K  
(  )  
(  )  

v. uiasejle equipo utlilzado (Indlque cantldad y capacldadj 

a. Compactadores : , i ^ ,• ,/ / \ 
j 2. '7 3 ° ( ) b. Palas mecdnlcas ' y! o/> J 

c. Qtros (especlflque) C c y c y v v  V'  C  </  o  ^  

'"Cl.ndo un „9no d. c«.„ en el 

Factlldad Sl_ No Bueno Regular Malo 
1. Port6n ( - )  (  )  (  )  ( - Y  (  )  
2. Caseta ( 4 (  )  (  )  (  )  { v Y  

3. R6tulo (  )  (  )  (  )  (  )  
4. Balanzas (  )  (  )  (  )  (  )  
5. Acceso (-T (  )  (  )  ( <  (  )  
6. Verja (  )  ( uK (  )  (  )  (  )  
7. Facllldades de (  )  <-r (  )  (  )  (  )  mantenlmlento 

(  )  <-r (  )  (  )  (  )  

7? 



SI No 

8. Facilidades Sanltarlas ( 4^ ( ) 

9. Agua Potable (4 ( ) 
10 . Energla E16ctrlca ( 4 ( ) 
11. Uso de Insecticides ( ) 

12. Control de Incendlos' ( ) 

13. Facllldades Prlmera Ayuda ( ) e-j-
14. Facllldades de ComUnlcacl6n ( ) ( 4-
15. Verja portStll para Control 

Volado de Papeles 
( ) ( < - ) '  

16. Control de Pclvo ( ) ( 4-

Bueno Regular Malo 

17. Slstema para el control de 
Incendlos 

18. Indlque facllldades dlspo-
nlbles para el manejo y dispo-
slclAn final de; 

19. Otros 

( ) cubos de agua 

( ) arena 

( ) ( ) ( 

( ) ( ) ( 

( ) ( ) ( 

( ) ( ) ( 

( ) ( ) ( 

( ) ( ) ( 

( ) ( ) ( 

( ) ( ) ( 

( ) ( ) ( 

( ) extlnguldores 

( ) otros 

4 

a. chatarra y objetos grandes 

b. desperdlclos t6xlcos, pellgrosos y ^ 
patolAglcos 

VII. SI es vertedero de relleno sanltarlo, Indlque el material usado y procedencta 

VIII. Deflclenclas en la operacldn 

a. Problemas de vectores: 

* ) Ratas ( ) Moscas ( ) Mosquitos 

( ) Otros (especlflque) 

b. Indlque si hay presencla de rescatadores de desperdlclos y/o anlmales: v 

c. Presencla de fuego : ( ) Superficial ( ) Subtendneo ^ o 

d. ( -) desperdlclos al descublerto fuera del Area de vertldo y » -> 
/ / 

7? 
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e. ( ) no se aplica suflclcnto material de rellcno 

f. ( ) deficlente operacl6n de esparclr, compactar y soterrar desperdicl-< 
s 61 Id os 

c. (<-¥carece del equlpo pesado necesarto 

h. ( i contamlnaclftn abastos de aqua 

('"^problema de llxlvlscl6n (leachates) 

J. ( ) problema de pnlvo fugltlvo 

Comentarlos: 

J L — { •  i t s  4  v / i ,  ̂  \  

I> I'a LJrt , )  1 /  rksy^ ) c iT  

Fecha de InspecciAn 

Fecha de Notlflcacl6n 

Firma y Tftulo Persona Notlflcada 

i. !j$i%X 

(Lienese en caso  do  Re- inspecc l6n  para  se f ta la r  acc lAn tomada)  

Fecha Ira. R e - t n s p e c c l A n  ;  d e  

(  Cu™PJl6  (  )  No cumpl lA 

C cmentarlos: 
( ) Parclalmente cumplida 

Fecha 2da. Re-inspeccl6n : de de 

( ) CumpiiA ( ) No cumpJl6 ( } parctalmente cum pi Ida 
Comentarlcs: 

ft) 
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2 da Junto de till 

Hon. Joife Ros* Barrios 
Alcalde 
Maunabo, P.R, 00707 

W *wwwre ffHUUCipsi 

Eatlnado safior Alealdaj 

Parsons! tftoaico dal Proomsu CoaUMinaalOn da Tarreoos, rtalisA tana 
visits da inspeeclAa si vartadam maiaipal pam avalusr la sparaoiAa dal 
ousan. 

s°bpt •* partlnular dasao inforaarle sua an al aoMnto da In visits as 
aaeoatrO sasa dafialaaslas an Jsa laboras da asparplr, compacts do y sotanado 
da loa daspardlaioa. Us gsaai y ohstanas is dtspaaan aa tarns laadsoaada. 
Betas sa aaouaairsa ahandowada* sobra al tsrrsao pratsntarfdo ua protolsaa da 
deearrolto potsaeial da vastoras y Aiagas» 

^ Gran psrta dal tarrano (Area* tanalaadas y taludas) presents sa piahisaa 
da araslda s aaasaasaaals da Insnvaa* da lis vis. Al praaaata aa axlsta ua 
canal a nadio adaausda pais debater la* apuas bncls ua puafeo dsttnsinado 
fuara del siatasw* /-

Dssaanos neaidsrla sua la aparastAn da la faotljdad an euaatiAa aa llava 
a cabo sin al dabido panaiao da asta Junta. A talaaetaetaoie as tanas anviaado 
los femnlaria* da salioipad da pamiaa, lap aualas dabarAn ear otwpUasatadas 
y davualtos oaa al papa aorraapondlaau pan prose* ulr oca lo»M4atU«« pertlaeatea 

Us dalloiaaeias apaiaatoaalas sat aoao la falta dal pemiso deepevastAa 
oonsua^an vtelaetta a las Raclas 102 (A) 00 (S) y 002 dal Raelaaian* pan al 
Control da los Dsapardioios 861tdo*# Pallgroeoe y no Pallgrosos da asta Junta. 
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_/^fSTAD° L,BRE ASOC,AD0 DE PUERTO RICO / OFICINA DEL GOBERNADOR 

_ 'Junta 
_.p9e Calidad 
rAmbiental 

memoramdo 

IFO. de junio de 1981 

Ing. Luis E. de la Cruz 
Director 
Programa Contaminaci6n de Terrenos 

P/C Ing. Bartolomfe J. Canellas'^y' 
Director ^' 
Negociado Desperdicios M*fnicipales 

Srta. Florilda Fores tier, Sub-Directora §/ 
Negociado Desperdicios Municipales 

DE Victor J. Matta, Jefe SecdlOir"^ 
Estudios Especiales 

ASUNTO : Visita inspeccibn Vertedero de Maunabo 

El dia 13 de mayo de 1981, realicfe una visita al vertedero mencionado 
en el epigrafe, acompafiado del Sr. Roberto Berberena. Durante la inspeccibn 
uimos atendidos por el Sr. Pedro Lebr6n Garcia, operador de equipo pesado. 

Sobre el particular le informo io siguiente: 

, « 1 ~ Pa, facilidad en cuestibn se encuentra localizada en el Bo. Palo Seco 
al Norte del Km. 2 Hm.5 de la Carr. 759 de dicha municipalidad. 

2- Cuentan con una buena caseta dotada de las facilidades necesarias 
con espacio para guardar el equipo pesado. Tambifen existe otra pequena caseta 
para el celador, localizada a la entrada. 

rf. I. I _ ,, _ . „ Veiando por la pureia que ustcd desea. en el ambiente que le rodaa. 
unta: Call, del Parqua Num. 204 Esq. Pumarada / Diraccttn Ponal: Apartado 11488. Santurca. P. R. 00910 / Telofono 725 5140 



- 2 -

3- En sl &rea de operaciones se observ6 que se est£ utilizando el mfetodo 
de tnncheras para disponer de los desperdicios recibidos. El material de relleno 
sobrante de la excavacidn preparada se estaba utilizando para soterrar unos des­
perdicios esparcidos y compactados dejados al descubierto en dlas anteriores. 

4-Se encontr6 un &rea con dos chatarras y gomas abandonadas desde 
bastante tiempo. 

5- El equipo pesado lo era una pala mec&nica que se utiliza para preparer 
nncheras y las labores de esparcido, compactado y soterrado de los desperdicios, 

6- Se observ6 un problema de erosi6n del terreno a consecuencia de las 
aguas de lluvia. No se observd un canal o medio adecuado para desviar hacia 
las orillas del sistema las aguas de lluvia. 

Observaciones: 

1- De acuerdo al expediente del municipio el vertedero es operado en 
forma Uegal aunque cuenta con los endosos de Agencias concernidas La 
Declaraci6n de Impacto Ambiental y el permiso de construcci6n. * 

2 -  En comunicaciones anteriores se ha solicitado al Hon. Alcalde someter 
los formularios de permiso para continuar operando la facilidad. 

Se recomienda solicitar de nuevo se cumpla con los tr&mites de permiso 
de operaci6n y se corrijan las deficiencias en la operaci6n. 
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,/^^STADO UBRE ASOCIADO DE PUERTO RICO / OFICINA OEL QOBERNAOOR 

k L  Junta 
/oe CaBdad 
AmbientaJ 

29 de noviembre de 1979 

MEMORANDO 

\ \ / \ 
A : Sr. Jaime L. Ortfz, DirectorM \l) 

Area Contaminaci6n de Terrene 

P/C 

DE 

Ing. Bartolom6 J. Cafiellas, Jetesj&Zf 
Seccidn Asesoramiento Tficnico 

Ingeniero 

ASUNTO ; Asesoramiento e inspeccidn 
Vertedero Municipal de Maunabo 

Ei dfa i de noviembre de 1979, acompanado por el Sr. Pedro Lebr6n Garcfa, 
o p e r a d a r  d e  e q u i p o  p e s a d o ,  r e a l i z §  l a  i n s p e c c i d n  s i t a  e n  l a  c a r r .  P R - 7 5 9  k m .  
2.5 en el Barrio Palo Seco del Municipio de Maunabo, Puerto Rico..De la'ins-
pecci6n realizada puedo informar lo siguiente: 

1) Este vertedero opera en forma eficiente en la fase de esparcir, com-
^pactar y soterrar los desperdicios sdlidos. No obstante, deberf aplicar mSs 
cantidad de material de relleno a los desperdicios compactados de manera que 
todos los desperdicios sean cubiertos. 

2) Carece de las siguientes facilidades, aunque muchas de ellas se en-

cuentran en proceso: facilidades de primera ayuda, uso de insecticidas, agua 

potable y control de polvo. ' y 

3) Este vertedero recibe chatarra en pequenas cantidades. 

4) Cuenta con una pala mec^nica grande con una cuchara de 14 pies de 
ancho la cual es eficiente en este tipo de operacibn. 

8? 
Of ieina do l» r,iu o f?r * pure*a que desea- en *' ambiente que le rodea. 



Esta facilidad cuenta con los endosos del Area de Recursos Naturales del De-
rSTwrto dVT972 Tpr' V 3  deAnoviembre de 1972, del Departamento de Salud, 

de agosto de 1972, de Planmcacidn, i3 de agosto de 1976, Declaraci6n de Im-
pacto Ambiental, Solicitud Permiso de Construcci6n 16 de agosto de 1977, Plan de 
A.""' le ctXV0 ̂  197?/ " 14 d8 SSPtle"'bre de 1977' Junta de CaHdad 

mbiental, le otorgfi el permiso de construccibn de nueva facilidad. 

Esta facilidad se encuentra en operaci6n antes del 16 de septiembre de 1973.  

Re comenda cione s: 

1) Notificar al Hon. Alcalde los resultados de la inspecciftn y solicitarle rd*™:? ZS?TlaTiZS de permisoDS"2 continuaroperandola^fecUidad 
de disposici6n de desperdicios s61idos. 

f a r i i  i H a H  E 1  H ° n *  ; f l c a l d e  d e b e r S  h a c e r  l a s  g e s t i o n e s  p a r a  p r o v e e r  l a s  s i g u i e n t e s  
fugitivo US° insectlcldas' extinguidores, agua potable y control de polvo 

Anexo: 
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^ESTADO LIBRE ASOCIADO OE PUERTO RICO / OFICINA OEL GOBERNADOh 

_FJunta 
|f8eCalidad \x rAmbientaJ 1 

14 de agosto de 1978 

MEMORANDO 

P/C 

DE 

S r .  J a i m e  L .  O r t i z  \  
Director 
Programa Desperdlcl 

Srta. Florllda Forestlep Ur'. 
Especlallsta en Rec. Nat. 

Id os 

Sr. Julio Toro 
Especlallsta en Rec, Nat. 

ASUNTO Llamada al Munlclplo de Maunabo 

„or5_'fj®,?4 d® i"110 d® 19'8, me comunlqud con el Munlclplo de Maunabo con 
™ » M°hre IaS 9«tlonea reallzadas por el munlclplo para obtener 

area y material de relleno para dlsponer los desperdlclos s61ldos, ya que la ultima 
X: oXnio!0778' reVBl6 que dlCh° vertede- d® -AX 

de ®ras MM.X1l%̂ alXXX6!o°XXte:COn 61 S"  ̂D'a2' DIrc0t°r 

vertedero de^MaSabt * Pr°h""6 * al del^,*a.l 

del verted^^Esteli^no11^0 a?qtk\6 Jf Pamela de terreno en forma de loma al norte 
cablda pertenecla a Isabelo Dfez (ver mapa) yesde 1.72 85 cueidas de 

J i"FLraui?lclpl° esta usa]ldo un slstema de trlncheras en el predlo entre el area 
se SXzaXnX?,,rPiX,adJUlrlda-euando s® Uedu® aI d® eS pradTo, 
se comenzara a usar un m6todo de area usando el material de relleno de la nueva parcela. 

RECOMENDACION 

DS/jT/lco 

?/ 
_ . .  .  . . .  _  „  j . „ Velando por la pureta que usted desea, en el ambiente que le rodea. 
Of icins de la Junta: Calle del Parqus Ntim. 204 Esq. Pumarada / Direecion Postal: Apartado 11488. Santurea, P. R. 00910 / Tei6fdno 725-8140 
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GEOHYDROLOGIC DESCRIPTIONS OF SELECTED SOLID-WASTE 
DISPOSAL SITES IN PUERTO RICO 

by 

Arturo Torres—Gonzalez and Fernando Gomez-Gomez 

ABSTRACT 

Fifty solid-waste disposal sites in Puerto Rico were examined in 1977 and 
ranked according to their potential for degradation of the water resources. 
Twenty-five of the sites show significant leachate pollution potential. The 
cover material at 21 sites is relatively permeable and offers insignificant 
attenuation to leachates. Thirty-six sites are adjacent to streams and nine 
of these are located in headwater areas. Rainfall is abundant and at 40 of 
the sites exceeds 1,500 millimeters per year. 

General description of the 50 disposal sites are given with their geo-
hydrologic setting. Baseline data consisting of specific conductance, pH, 
temperature, dissolved oxygen, and common ions were obtained at many of the 
sites. Such information provides a technical basis for assessing future 
effects of those solid—waste disposal sites on the quality of water resources. 

INTRODUCTION 

In 1977, under the auspices of fhe Island wide 208 Project, the U.S. 
Geological Survey made a reconnaissance of 50 selected solid-waste disposal 
sites. The objective of the reconnaissance was to provide the Division of 
Solid Waste (DSW) of the Puerto Rico Environmental Quality Board (EQB) and the 
Islandwide 208 Project with a generalized description of the geology and 
hydrology of the sites. Although general in nature, the information provides 
sufficient detail for the DSW to rank the sites as to potential for degrada­
tion of *the water resources. 

Prior to 1977, little information was available on the disposal sites on 
the island with the exception of a reconnaissance made by the Survey in 
1975 in cooperation with DSW on six sites (G6mez-G5mez, 1979). 

The completion of this reconnaissance provides the necessary information 
to enable DSW to determine which sites would require closer monitoring of 
operations. Additionally, the Islandwide 208 Project receives information 
which would aid in the 208 Project's responsibility to improve or maintain the 
quality of the island's water resources. 

Some general findings of this solid-waste disposal site reconnaissance 
are that many of the sites: 

1 



E X P L A N A T I O N  
FOR FIGURES 2 THRU 51 

10 TOPOGRAPHIC CONTOUR —Shows elevation of land surface 
in meters. Contour interval varies from 5, 10, 20, 50, and 

,100 meters. Datum is mean sea level. 

2 INTERMEDIATE TOMOGRAPHIC CONTOUR — Shows elevation of 
land surface in meters. Contour interval 2,3, and 4 meters. 
Datum is mean sea level. 

... / SUPPLEMENTARY TOPOGRAPHIC CONTOUR—Shows elevation 
of land surface in meters. Contour interval 1 meter. Datum is 
mean sea level. 

•MM HARD SURFACE, HEAVY-DUTY ROAD 

— — — - HARD SURFACE, MEDIUM-DUTY ROAD 

• IMPROVED LIGHT-DUTY ROAD 

= = = = == UNIMPROVED DIRT ROAD 

TRAIL 

(52) HIGHWAY NUMBER 

MUNICIPIO OR BARRIO BOUNDARY 

SOLID WASTE DISPOSAL SITE — Shows location of site. 
Large P next to some sites means proposed sites. 

*2 SAMPLING SITE AND NUMBER 

Base mao used In fiaures 2 to 51 are from USGS topographic maps, 
scale 1:20,000, dated 1958-72. 

8 



.5 1 KILOMETER 
I I  

LOCATION MAP 

Figure 34.  Maunabo solid-waste disposal si te at  Palo Seco. 
90 
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MAUNABO SOLID-WASTE DISPOSAL SITE 

L. General information: 

A. Barrio: Palo Seco. 

B. Latitude 18<,00'54", longitude 6 5 " 5 5 ' 2 5 " .  

C. Date established and size (ha): 1974; 3.1. 

D. Type of waste:. Municipal. 

E. Loading (m3/day): 75 (estimated). 

F. Operating method: Landfill. 

2. Geologic formation: Plutonic rock (Tkp). and alluvial dapoalla (Qa). 

3. Cover material: Loose sandy material. 

4. Approximate depth to water table (m): 10. 

5. Drainage stream: Adjacent to Rio Maunabo flood plain. 

6. Pollution potential: 

to Ieached11>sub8tance3 "4 °f4"" U"U "tenuatlon 
year. When viaJt^ L about 1,770 mm per 
-»« move caTgrluT^er^"" 
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GEOLOGIC DESCRIPTION—Continued 
SoIid-waste dis-

posal site 
Geologic 

symbol Description 
Reference 

number 

27 Jayuya 

28 Juncos 

29 Lajas (new) 

30 Lajas (old) 

31 ManatI 

32 Maricao 

33 Maunabo 

34 Mayaguez 

35 Naguabo 

36 Naranjito 
(proposed) 

37 Orocovis 

38 Quebradillas 

Tkg Plutonic igneous rocks. 

Tkgo Plutonic rocks. 

Kt Tuffaceous breccia and tuff. 

Qs Swamp and marsh deposits. Largely or­
ganic swamp muck, locally sandy or 
silty, and peat; water in these 
swamps is commonly moderately saline. 

Tay; QTb lay.—Aymamon Limestone. 

QTb.—Blanket deposits, clay, sandy clay 
found between limestone ridges and 
believed to have been lowered by 
solution of the underlying lime­
stone (Briggs, 1966). 0-30(?) m 
thick. 

Ky Yauco mudstone. 

TKp; Qa Plutonic rocks, diorite and grano-
diorite rock of the San Lorenzo 
batholith. 

9*'~ -Alluvial deposits. 

Kt Lava tuff and shale. 

Qa CoLluvlum. 

Kp Perchas Formation. 

Kr Robles Formation. Medium gray to 
light-brown tuffaceous siltstone. 

Tay;QTbs Tay. —Aymamon Limestone. White to 
very pale orange, locally pale yel­
low and grayish-pink very pure lime­
stone; lower part generally indurated 
into finely crystalline rather dense 
limestone, locally a rubble of re-
cemented solution fragments generally 
of cobble size; upper part compact 
very finely crystalline chalk; on 
surface both parts weathered and re-
cemented into Irregular, solution 
sculptured dense limestone having 
abundant sharp spires a few centi­
meters high; thickness is 20(H m. 
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Summary Appraisals of the 
Nation's Ground-Water Resources— 
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By FERNANDO GOMEZ-GOMEZ and JAMES E. HEISEL 
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CARIBBEAN REGION I ' l l  

The alluvial aquifer generally will yield but a few liters 
per second to wells, with the exception of the alluvia! 
fans on the north edge of the valley, which will yield as 
much as 20 L/s. The limestone aquifer reportedly yielded 
30-120 Lis to wells in the 1940's. Yield to wells of 10-30 
L/s are obtained from what is probably the volcanic con­
glomerate and massive limestone aquifer. 

Agriculture is the main activity in the valley and is 
largely dependent for irrigation on intrabasin transfer 
of water from Lago Loco in the Guanica Valley. Ground 
water was used for irrigation prior to the completion of 
the irrigation canals in 1955, but most irrigation wells in 
the valley have since been abandoned because of the 
poor quality of the ground water. Presently the only 
wells used for irrigation are in the La Plata Basin. There 
are a number of small-capacity wells used for stock 
watering. The major ground-water discharge is by flow­
ing relief wells and tile underdrains used to control 
water-logging of soils in the eastern part of the basin. 
The decline in ground-water pumpage and the importa­
tion of surface water apparently has had an impact on 
the water budget of the valley. Water budget estimates 
indicate that net recharge is approximately 5.5 hm3/yr 
(cubic hectometers per year). By means of a salt-balance 
calculation, Anderson (1977) estimated the recharge to 
be about 45 mm/yr (5 hm3/yr). This "net input" may be 
real, for 74 percent of the valley had water-table in­
creases in 1974; this trend has been observed since in­
troduction of irrigation water from Lago Loco reservoir 
in 1955. 

WEST COAST PROVINCE 

Four alluvial valleys on the west coast have some 
potential for ground-water development (fig. 8). The 
greatest potential exists in the Rio Guanajibo valley (89 
km2), but moderate amounts of freshwater can be ob­
tained from the Rio Yaguez valley (7 km3), the Rio 
Grande de Anasco valley (48 km3), and the Rio 
Culebrinas valley (41 km3). Sugarcane cultivation and 
processing are the main activities in the Guanajibo, 
Aftasco, and Culebrinas areas. In the Rio Yaguez valley, 
the town of Mayagiiez and adjacent urban development 
have almost completely covered the alluvial surface. 

The Rio Guanajibo valley deposits consist of detrital 
clay, silt, sand, and gravel and one or more beds of 
limestone. Depth of alluvium is at least 24 m. Limestone 
in the western part of the valley is more than 30 m thick 
but thins to the east and is reported to be absent near 
San German (Anders, 1968). 

Yields of the more productive wells tapping both 
alluvium and limestone in Rio Guanajibo valley range 
from 25 L/s to 95 L/s. Wells tapping alluvium are more 
numerous and have yields between 1.5 and 38 L/s. 

In the Rio Yaguez valley, alluvium is the principal 
aquifer and has a maximum known thickness of 60 m 
(Bogart and others, 1964). The alluvial deposits are 
underlain by alternating layers of clastic sediments and 
limestone. Well yields are reported between 3 and 25 
L/s. Yields of more than 25 L/s may be possible for wells 
in alluvium near the Rio Yaguez or where fragmented 
limestone is overlain by alluvium. 

The Rio Grande de Anasco alluvial valley is relatively 
flat and has poor drainage. Alluvium is as much as 139 m 
thick, the maximum reported depth. The alluvium con­
sists predominately of clay strata interbedded with beds 
of sand and limestone. The better water-yielding areas 
may be located toward the center of the valley and 
possibly in the apex of the alluvial fan, where more sand 
and gravel are likely to have been deposited. 

No information is currently available on the alluvial 
aquifer of the Ri'o Culebrinas valley, but the aquifer is 
probably similar to that of the Rio Grande de Anasco. 

EAST COAST PROVINCE 

This province consists of the coastal area extending 
ea. t of Punta Picua on the northeast to the Rio Maunabo 
valley on the southeast. Four major areas make up this 
province: Fajardo, Naguabo-Humacao, Yabucoa, and 
Maunabo. 

FAJARDO AREA 

This area consists of the interrupted narrow coastal 
plain and small valleys from Punta Picua on the north to 
Punta Lima on the east coast. Alluvium, the principal 
aquifer, consists of lenticular beds of clay, sand and 
gravel, and rock fragments to a depthjless than 30 m. 
The best water yielding formations are in the vicinity of 
Fajardo. Yields to wells range from 13 to 62 L/s, but the 
water is brackish to salty. Most attempts at obtaining 
freshwater have failed in this area. Fresh ground-water 
yields as much as 60 L/s may be possible in the upper 
alluvial valley of the Rfo Fajardo, where inflow may be 
induced from the river through the predominating 
gravel and sand deposits. 

NAGUABO-HUMACAO AREA 

This area includes the coalescing alluvial deposits in 
the lower valleys of the Rfos Santiago, Blanco, Anton 
Ruiz, Humacao, and Candelero. Alluvium in most of the 
area consists of clay and silt. Alluvium in the Rio 
Humacao, which is derived from the granitic San Loren­
zo batholith, has considerable quantities of sand. The 
maximum recorded thickness of alluvium is 50 m in the 
valley of the Rio Anton Ruiz. Yields to large diameter 
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wells obtaining water from fine-grained alluvium 
average about 9.5 L/s, whereas wells tapping sand and 
gravel beds such as found in the upper valley of the Rio 
Anton Ruiz yield as much as 32 L/s. 

YABUCOA AREA 

This area consists of the Yabucoa Valley, which has 
been incised in the San Lorenzo batholith. Alluvium is as 
much as 122 m thick in a depression near the center of 
the valley and about 30 m at the artificial harbor at the 
southeast edge of the valley. The alluvium consists 
largely of clay but has appreciable amounts of sand. 
Yields to wells average about 32 L/s and range between 
6 L/s and 127 L/s. 

Optimum development of the aquifer under present 
conditions would yield 45,000 m3/d (cubic meters per 
day) (Robison and Anders, 1973). 

MAUNABO AREA 

The main aquifer in the Maunabo area is alluvium as 
much as 60 m thick that contains lenticular deposits of 
sand, gravel, and cobbles. 

Well yields in the alluvial valley range from 1 L/s to 95 
L/s. Yields greater than 30 L/s may be possible to wells 
constructed in places where sand and gravel are well 
sorted and have a saturated depth in excess of 30 m. 
Wells along the Rio Maunabo and Quebrada Arenas 
have high yields because of induced infiltration from the 
streams. 

Optimum development of the aquifer under present 
conditions would yield about 8,000 m3/d, as indicated by 
a model analysis (Adolphson and others, 1977). 

INTERIOR PROVINCE 

Most of the Interior province is mountainous terrane 
consisting of volcanic rocks, a few interbedded 
limestones, and intrusive rocks. Small isolated alluvial 
deposits are present in the major river valleys. In the 
Caguas-Juncos Valley (80 km2), alluvium consisting of 
clay, sand, and gravel averages about 18 m thick in the 
vicinity of Caguas and about 37 m at Gurabo. In the 
Cayey Valley (8.7 km2), alluvium consists predominately 
of clay and rock fragments and averages about 7.5 m in 
thickness. 

The bedrock will yield from 1 to 30 L/s to wells that 
tap fracture systems. The higher yields usually are ob­
tained in the valleys where fractures are more abun­
dant. Yields to wells from the alluvium and underlying 
bedrock in the Caguas-Juncos Valley average about 15 
L/s and in the Cayey Valley, about 11 L/s. 

WATER QUALITY 

A seawater-freshwater interface is present in the 
aquifers throughout the coastal areas of Puerto Rico, 
usually within a short distance inland of the coastline. 
The greatest inland penetration is adjacent to rivers and 
lagoons or where ground-water pumpage has caused en­
croachment. Water from alluvial aquifers along the 
coast locally will have high concentrations of iron and 
manganese. The source of these minerals is unknown, 
but they may be derived from buried swamp or lagoon 
deposits. 

In southwest Puerto Rico a magnesium bicarbonate 
water, high in silica, is present in serpentine rock and in 
adjacent aquifers that receive drainage from the rocks. 
Water in the Lajas Valley is a sodium bicarbonate-
sodium chloride type; the minerals are probably the 
result of residual seawater trapped in the aquifers and of 
concentrations from bulk precipitation. 

Ground water throughout most of Puerto Rico is of a 
calcium bicarbonate type (fig. 11), differing mainly in 
the concentration of dissolved solids (table 3). 

Table 3 .-Range in dissoLvedsolids concentration for ground water in 
Puerto Rim 

Province Aquifer 
Range of 
dissolved Aquifer 

solids img/L) 

North Coast Water table: limestone and 200- 500 
alluvium. 

Do Artesian: limestone and 300- 400 
clastic rocks. 

South Coast Alluvium 300- 500 
Do __ Limestone 500- 800 

Lajas Valley Alluvium, limestone, and 1,000-4.000 Lajas Valley 
conglomerate. 

West Coast Alluvium and limestone _ 300- 500 
East Coast Alluvium 100- 300 
Interior Volcanic rocks 200- 500 

no jntriiRive roclrR , _ 100- 200 
no Serpentine 500- 800 

PUERTO RICO'S OFFSHORE ISLANDS 

VIEQUES 

The 132 km2 of Vieques is underlain by volcanic rock 
and granodiorite (fig. 7). Small patches of limestone are 
present on the north and south coasts and the eastern 
tip of the island. The principal aquifers are the sandy 
alluvial deposits in the major valleys. Only two of the 
alluvial deposits are significant to the water-supply of 
the island-those in the Resolution Valley on the west 
end of the island and those in the vicinity of Esperanza 
on the southwest coast. 

The alluvial deposits will yield from 0.5 to 2 L/s to 
wells, whereas the fractured bedrock will commonly 
yield less than 0.5 L/s, as does the limestone of the south 
coast. 

The civilian population, between 9,000 and 10,000 in­
habitants, relies almost entirely on ground-water pro-
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Sea water intrusion noted 

Zones containing saline water or zones suspected 
to contain saline water because of local geoloaic 
and geographical features. 
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COMMONWEALTH OF PUERTO RICO OFFICE OF THE GOVERNOR 

r- Environmental 
Quality Board 

September 23, 1988 

Mr. Juan Gutierrez 
NUS/CORPORATION 
1090 King Georges 
Suite 1103 
Edison, New Jersey 08837 

Dear Mr. Gutierrez: 

officfC1 we^have" ttV^ "*»•*« you requesteo to our 
document: description of the abbreviations G and S of the 

WaSr"? Wat6r SUpplies Systems **loc Sources: Groundwater and Surface 

SI G,KSstandS .f0r groundwater and the S for surfacewater. The rest of 
t h e  a b b r e v i a t i o n s  c a n  b e  o b t a i n e d  f r o m  t h e  o f f i c e  o f  

Chiefem6at St Enf0rmati0n fyStem' with George Nussa, Section 
/ at the Environmental Protection Agency (EPA), New York 

Division? <2U) *4-98'0- 1,6 ***>««& fZ S& 

in case of any question do not hesitate to contact us at rho 
Environmental Quality Board (EQB) at (809) - 722-0077. 

Sincerely youn 

Francisco Cl̂ udio Rios 
Acting Director 
Air Quality Board 

EV/jrs 

OFFICE OF THE BOARD: ST CORNER OF PUMARADA / MAILING ADDRESS PO BOX ,,488 
SAPfTURCE. PUERTO RICO 00910 / TELEPHONE: 723-5140 M' 
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Q a  

Alluvial deposits 
Saint, silt, rlny, and gravel flood plain and terrace de­

posits, and piedmont fan deposits; also includes 
colluvium at margins of alluvial deposits 

Ql 

Landslide deposits 
Commonly composed of blocks and residual boulders 10 

feet or more across in a matrix of clay, sand, and 
gravel 

Qb 

Beach and dune deposits 
Largely calcite, quartz, and (or) volcanic-rack-fragment 

sand with locally conspicuous magnetite; includes 
pebble and cobble deposits and organic reef rubble, 
especially along the south coast; locally includes 
cemented sand (beach-rock) in bands parallel to the 
shore; includes some made-land at San Juan, 
Mayayilez, and I'lay a de I'once 

Largely i. 
a ml ft*" 
m oihru 
J a tin, ft 
Pur mi 

Qd 

Compound dunes 
Friable eoliamte and marine sandstone largely com­

posed of calcite and quartz; some hard calcarenite 
beds to feet or less in thickness; located principally 
along the north coast 

QTb 

Blanket deposits 
Quartz sand, clayey sand, sandy clay, and clay, prin­

cipally in the north coastal plain and in areas of 
karst topography developed on strata of Oliyocene 
and Miocene age 
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S i l l . MioiiD,  s a n d s t o n e ,  C (  i i  i  ( { l o  i  i n  -  i n  i  ( > .  I H V I I  u i i i i  l u f f  
Probably mostly 1 Icposilal /„ „ ,,iron,,,cut T s l  

extensive at,,,,I limestone be,Is, locally „t base '  Lo­
cally deeply weathered. Unit „s show,, „,, ,„„„ 
piobnbly includes some plutonic rocks an,I some 
hydro,ha molly altered rocks and may include some 
stnita of ( cetaceous aye. Total thickness may ex­
ceed 6tH)0 feet 

L O C A L  U N C O N F O R M I T Y  

K t  Kil 

ruffactious sandstone, siltstone, breccia, and 
conglomerate, lava, and tuff 

Alan lie lara, tuff, and volcanic sandstone and siltstane 
predominate in lower part; in upper part marine 
and sub-aerial tuffaceous conglomerate and sub-
aertal and marine tuff and tuffaceous breccia pre­
dominate, KM, some pure and impure limestone 
lenses most common in the southwestern and south-
central parts of the map;some hydrother-nally altered 
rocks. Extensive deep weathering. Unit as shown on 
map includes all Cretaceous strata believed lo be stra-
tlgraphic,illy above the base of the Rubles Formation 
(Pease and Briggs, 1900). However, the lower part 
o) the Rabies Formation may be of Early Cretaceous 
One. As shown also may include some strata of 

n l e u c e n e  a n d  ( o r )  E o c e n e  a g e .  T o t a l  t h i c k n e s s  m a y  
exceed 00 ,000feet * 

L O C A L  U N C O N F O R M I T Y  

Sandstone, siltstone, conglomerate, lava, tuff, and 
tuffaceous breccia 

Largely deposited in a marine environment. TKsl, some 
limestone on Ista de Vieques. Extensive deep weath­
ering. Unit as shown on map contains a few lo­
calities front which Pateocene and (or) Eocene fossils 
have been recovered, but other evidence indicates that 
most of these rocks mag be Late Cretaceous in age 

TKp. 

Plutonic rocks 
Largely granodiorite and quartz dionte; some diorite; 

minor quartz porphyry, gal,bra, and a mghibolite"; 
believed to have been emplaced during the Late Cre­
taceous Paleocene, and Eocene. Includes some 
hydrothermally altered rock and some areas of com­
plexly and intimately associated plutonic and vol­
canic rock. Locally deeply weathered 

C 
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t 
<3 
h  
ti 
Q 
L  

- - K I I  

Lava, lava breccia, tuff, and tuffaceous breccia 
l 'BJ, .del>os[ted l" « marine environment; some thin-
bedded sandstone and siltstone; Ml, some limestone 
lenses; some hydrothermally altered rocks, some am-
Phibohte. Extensive deep weathering. Some strata of 
Late Cretaceous age maybe included within this map 
unit. Total thickness may exceed 30,000Jeet 

K s  

Ser|>eiitinito 
H e ,  p a , t i n , z e d  p e r i d o t i t e  ( • > ) ;  p r o b a b l y  e n , p l a c e d  d „ .  



p*.3 E2® 

Accuracy good—Data from detailed geologic maps 
at 1:30,000 scale or larger 

^ Accuracy moderate to good—Data from semidetailed 
geologic maps at scales generally smaller than 
1:30,000 

Accuracy poor to moderate—Data from reconnais­
sance geologic maps at scales smaller than 1:30,000 
and from large scale detailed maps of limited areas 

Accuracy moderate to good on Isla Mona and Isla 
Caja de Muertos. Accuracy poor to moderate on 
Isla Desecheo. Vieques. Culebra. and other islands. 

M A P  S H O W I N G  R E L A T l i E  A C C U R A C Y  O F  P A R T S  
O F  T H E  G E D L O G I C  M A P  

•5 30 1256000 65*15' '283CCO 
M'ETESS 

Geology compiled by R. P. 
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Dashed where approximately located. queried where 
doubtful or inferred, dotted u Mre concealed; U. 
indicates upthrown side. O. downit.rown side; arrows 
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Some Tropical Landforms of 
Puerto Rico 
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M X M h  1  R O P I C A I .  f . A N D K O R M S  O F  F T K R I O  R I C O  

n  M .  , K  

.  s  \ ( .  r  
-- mam kami is I-. n the .-m; k the Vi-mes 

r» • * • • . * * 
• '1 i-ss'i.uvr ee  <P ; i - r* j e  ' t e  Y . r -mues i  and  o r .  t h  

• :  rm .  

•  - h e  w- - s t  l ' v  t h e  
- * r. -  , r j  na  Pa smge  ( ( " ana ;  d t  - a  M^na i .  
- •  •  v r : . v  Pa . - r - r .  R i eo  h a s  a  g r ea t  va r i e t y  '  m i f mms .  ;  a r -

, : r '  : : , y ' y  r e l a t ed  t o  a  t r  p i ca ;  c l ima t e .  iwause ' i t  i s  
-  •  - , v  . . . . . .  - - . J  !  r , : ^h  - t o  rapi.i t-rcsion. i t s  m ima te  v an es  

-• •>  - t -m . -  i 1 :  '--A to  Svm i a r i d .  ana  i t  h a s  a  va r i e t y  o f  
-; ,ru ;  ,  i O -mK t  >  J -eS t  h a  t  I t  ;  .  e  0 .  1 t  e : \  !  : t  t  r e s  K,;-.r i ;  , - h : - ;U-U  r  i s  t  ICS. 

'  • ;  V  1 h ' ' " "1  i"1 '  " l be  ^  mmmta innu . ;  r p l .  n .  - j - } - e  ( p , r .  
:  A r a  ( ' •  n t r a l .  f r -m  15  t o  .1 5  km  f rom  the  s - u th  , - . - . , i ^ t  

•  • - • - f . v - . r d  r  . ; • • •  , t  1  ' 0  k m:  
= ' • '  R - i -k  . - j  , r .  p r : t .  Rh- i ,  . •  .  ; e  •  •A e r  < . t > t ,  i h e  >  t e r r a  d e  ( .  a ye y  i . i i r ue s  e a s t -

. - t ,  :  r r j f i v t  r  • • • • ?  r ,  , : s .  • •  "U thwi s t  t o  t he  • - Jt n .»?as t  co rne r  .> f  t h e  kand .  Th  

. r .  

• U .. . . ra i ... ' '' ' r ' * • Ki-
. .. ,e 

'.O .1 

C ^ ' !  , y :  I  '  '  y  ' •  1  S : - r : ' a  I ?  a n  e a s t - t r e n d i n g  r a n g e  i n  t h e  n o r t h 6  

. - / k  • " : c ! ' n  I  • r -  • • -Ar . . i .  k  • •  m . i  •  : k r  l e s s  p rmr i r en t  
•• ,.v. -  -  -v - , .  .  -  p  • ' " ' t a i iwangcs  ' i r t  d es . r . t ed  , n  a  l a t e r  pa r t  o f  t h i s  

• . •  •  ;  i  g . a - 1  1  1  a t . '  a . r .  . - . . S  . . . .  r r a ; n  , s  t h e  1  p l and  
• •"vl Ti (i.' ^ '. . ,r~ _s , p ( ft-'. if.Ct. 

"n  In  ne r t h - en t r a i  and  r .  - t h - .Ws tc rn  T  a . - r t n  R iCn  
,  O  ;  a - -  r e s t . - :  t ed  in a  : , - l t  :  k . r a t  

•' '"""I 

^N - a r  t h e  - e a .  !  e  ! r  "  - -  i  i i -  '  '  '  - ; s  ( " -  a - ' a i  

/  ; •  :  ; ' V  r .  e l ' nv l a i '  ems .  o .d  a  .  - : e t y  , - f  h - , ^  r a  ' ag ' " e ' a i  

' * • i". •: 

1M K U D U C  r iO .N  
r ' R E V I O L ' S  l . N N ' F . S  r i GA 1  I O N S  

Th e  f i r s t  sm en t i f i c  s t t i d y  o f  t he  phys i c a l  g e -g r t i phy  o f  
'  R - s  t h e  e a s t e rnmos t  i s l a nd  . . . f  t h e  G r ea t e r  i ; r r ' °  H tc o  " -e r - . s  made  by  R .  f .  H i l l  ( IS fOa .  h ,  e )  and  was  

h ' e s  and  s ' . i n . d s  r.< a r  t he  no r thea s t e rn  co rne r  o f  t h e  ' ^0 'O ,n  a  v i s i t  h e  made  a t  a bou t  t he  t im e  o f  t h e  S pan i sh  
' • an  S . - a  . f i g .  | ) .  i t  h a s  r ough ly  a  r ec t angu l a r  i  ? t ' IOa"  ^ ' a r '  o b s e rv a t i o n s  we re  ve r a -  g ene ra l ,  

d - e  -  . . - ; t  175  km  . - a s t -wes t  and  . iO  k m no r th -  a t t c -n t t on  t o  t h e  p r i nc ipa l  moun ta in  r an g es  
- n  v . d a r .  ; r . - a m '5 , ; t ( 7 k mP  In  i t s  po i i t i e a i  t e r r i t o ry  A '  "T' 10, .K iC0 :  , 0  t h e  t he  

• - a l  -  a l h - r  i d ands .  i nc lud ing  I s l a  de  Vk-u t : v s  •  K ; j r ^  P r0Vin^ ; t 0^"P ' aya  p l a in s . "  h e r e  de senh -
• r a  t o  t he  » - - a« t  Ma  Pe -e i  l - cn  •  n - i ' t  - s  '  «•>  ' . o . i s i a l  p . a i n > .  a i . d  t o  Seve ra l  f e a tu r e s ,  s u ch  a s  t he  

. . . „  , . ( '  :  M  .  .  ? i l t  ?  b > -  «h i ch  he  mean t  v n l l . - v s  Mp . veen  

-  - ' . ' yv " " ! '  " L '  ! nO , : 'V , r , ' a  V : ; ! ! l / y  : n  • - • " t ^ - . ve s t e rn  Puerto Rico .  ! l : i !  a l so  de so r ik -d 
" !  N -1 ' 1  •• • t  v . - r> -  g ene ra l  t e r m s  t he  gek -gv .  -  : ! s .  m ine ra l  

'  :  l  • '  ; " "o t  i " , )  " " - ' t h  " I  : : . c  ' . i i ' c e s ,  a . n . i  f . av s t  o -nm t , . .m s  o t  Pue r to  K ico  
• ' nh  •v - | r h  ! v ru ' he s  " f  abou t  In  1  a  1 3  t h e  C -  tnc i l  o f  t he  New V-mk  \cademv o f  
—-  -  • p .m t  e l  t he  . \ t ' . ; ! ; t : e  ( - an .  S .  i ,  n e e s  (B r i t t on .  i p i ? )  p r - . posed  t ha t  t he  Academy  

i' i 

-  t o  (  '  
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: r .  
'. !.e it e 

,  v  i '  r i ' 1 ,  i  • 1 r •  •  '• • 1  •  ~ 1  •  • •  

!  1  ' A i .  r  i . ' - : " t  u a  a " U ; • : • • •  f .  • 1  ' •  •  r -  •  -  s .  
. < . •  i '  r -  T h e  ! .  A . - r  C r . . - t a -  e " - . s  r - » -« . s  « r - . -  - e - :  m , . r  

•t .  e  C ' . d r a  i  i n  b e d s  * a t  e x t e r n  . t r .  : r  c r .  t .  u r a  

A A * .  . - ' a : :  - r . s  t h e  t h r o u g h  O . y e y  t o  < h . a ; . . t < v . a  a t . u  : t , - r t n  . - i  

• " • i l :  ' •  -  -  . - . : . d  t h e  r a t e  > < i  e ' . a p - - r . : t ; . - r .  ' - g u n s .  T h c S e  r o c k s  a r e  : •  a . : " . ; . .  . ^ . : - : t  . - . r u t e ' .  . v . m : c u ^ h  
•  • .  .  •  - ,  '  *  •  '  ' •  " •  r , t  ~  * . ;  *  '  n  a t  L a  a >  >  u .  r e  • :  - .  t  i  t .  ̂  i . r t e r - f e r s e d  ' x i t h  . . - . . a  .  .  o  t r . e  . " p  ' - ' I  

. .  i ,  . .  -  j - ' -  i .  p  .  R i o < .  h a s  a  . a r - d .  t h e  L o w e r  C r e t a c e o u s  s e q u e n c e .  ' . r e  v - v  a r ; c  r a k s  a r e  
, : e .  '  : •  t e r r a ; ,  c  r e d  w i t h  a  f e w  •  ! ' , # . . •  • n t m u - m s  b e d s  < • !  r e e ' o i u  

'  ~ t  r an  • " r '  R i c e  i s  i r  t h e  f e n  , ,  .  i  i e ! " i  . . . " ' . e s t o r i e .  
re„ i a r ; e < ,  » o  t . ' r a l  t r e  p a t r .  < . « t  1  v  . . . . .  . .  „  .  .  Lexe r  Cre t a c e ' - u s  r>  • • • . •>>•  a r e  • / . » - r : a . n  by  I .  . - p e r  

: :  t r . \ „ j ,  o . e ' Ae r s  t end  t obe f - r -  Cre t aceous  i r . t c r ' f ed ded  vo l can i c  a : . :  Sed .m .en t a r y  r oo k s  
• . . . ;  ;  • i  i  .  A - ,  .  • :  i y  '  e t 'A o t . - n  ! o  .r.11  •••'J ' . . ' . a t  i n c l u d e  -o . r . •  i ~ t e>T t t r  i  . •  .  g .  r . ' un . e .  . e . 'Red  i r1  " i n  
;Ve  . .  f ' . - :  .V .  a t i . e r  o . .  ! \  i f o  ( •  ' a ! ' ,  i ' - r t .  • •  h c a n i c  " ' k s .  and  l imese  . r . e  • : >  t  •  - s i t e d  u>  r e e l s  an  >u .nd  

. .  . •  .  . ; v ; r  ,  ; •  r . t o  i -Nrds .  T h e  C r e ' a cc  us  r -» -k s  a r e  i n t ruded  by  a  

.  ;  . - , v  t  n  • t  ' •  d avs  a  t e a r  r a t e  r e  '  . . : r t r  " I  "  :o - eS  " !  ;  r . i c  ;  vk .  any  
n*  p a  ;  . .  , , { •  , - . . ; n  - h a t i ng ' r a i ' ^ t . , r a t ;  a r e  ^ r . o i a t i . • • r i t e  t o  .Ro i l o  o . . - r r : p< ' •  e i : i - . - n .  t h a t  ' A e r e  • p l a ced  
Aive - iy  t . . " i e  : . : : a . n  , n  P  . e r t . t 'K i co ,  .  v . ' . v t  . i a i h ; ^  ha r -  i n  ve ry  I . a t e  Cre - a -x - fOS  - . - r  .  a ny  Te r rn ry  t . a i e .  T he  
. r . e ? .  t h e s e  : ' h r . : r e ;  / - . . i a  a t e  t ha t  sh o 'Ae r s  a t r vun t i ng  ' - r ge s t  n t a s s e s  u f_  i n t r u s i ve  r - : k  a r e  t he  > un  Lu renzo  
•v . ] f t  n . : r .  . r e  r e  a t . . e i y  e r . i n in .  Such  t - r r e : i t : a i  t  a t ho i i t h ,  . v r i i ch  i s  n ea r  I r an  I -1  r e i o . o .  l . a e  r . e t i r a s .  
- . ; t - r t v . s  :  a  - e  • a  . . a - i  r a p , . i  . ! . . - a  mu t t i ag  - " theys  i ' x r aeao .  VaUieea .  t - . n - i  M , - . ' . ; r  a ' r .< \  a r a i  t h e  h  t u a r i o  
:  . .  . .  .  . ' - a - . - v  . . f l i n t ,  - t - r e .  i ' h e \  a r e  !  a th ' f i i t h ,  wh i eh  e r "p s  " . i t  ; r  a  a  t o  oe ; t  :  • e t 'Aeen  - J ay u y a  

' ' . . p  r - h  a t i  - a  n .  . . : a .  i a a  : f  : ' r t s  an d  La re s ,  en t a i l e r  h t . - t r j sn . e  :  t t e s  a r e  p r e se n t  a t  
_  „  . . . . . .  A  . i r . , j  c e , -  ; a , . s  .  a  r r any  p i a e e s  i n  t h e  i s l and .  , r . . ' ! , . d ' r . g  u r ea s  ' . - n  t h e  S" t ; t n  

a r e  e , s rn : - r .  ahv  , n  - ' . - I t -  " f  S i e r r a  d e  Lu ' t u i i l o .  "  - a r  M r ev i s .  and  a t  ( . ha l e s ,  
. t h . -m  r . , v - t  : •  R i . ' o .  :  :  a  ada s .  - . r  e -  a  1  . . \ : a i  I n  ' . v e s t e rn  P t t e r t o  R i . / o  : ' a i  : - - : : e s  - .  r ;  .  :  t  ' a t e  

/  • . ;  • ' *  r  • .  r t h  -  h e  "  • R . " t  r n - e n t  i n -  . r  : '  '  • '  - - e  '  : . J  '  h ' - ' - . - . e  -  i s  "  •  a : s .  
.  . .  • .  .  c;,., jt, '  ;  , : . i o  I h . e  L  : ' • . • *  o ca ' t s  ^r " ' k s  e  •••;•! ''..a r.. I . . . v " . ^ . . e  o .>  

... . . e: :e rX- r As. eaoreaA- • •" '77 

- ' r  - •  r . -V-^V.p ' . ' r t h  e r -.athVhS ,  ' L^v  r - e ks  are p re . -.-at - n  t : . e  : . - - t : . e r :  a au  so u the rn  
V  r !  . . .  ; .  ,  a . . . .  i  . r r  - ' O  t h i n k s  Ui" t h e  e e n t m !  e e a - e .  ! - . ; t  . -  : r . e  a r e  a . n  t  ' \ n e ! a  m  a  
'  "  .  V'  1 " ' '  * "  .  < v .  t e d  h e i t  t h a t  ex t ends  a  e s t  t o  n r . ' . v e s t  a e  r u s s  x e s t -

.  -  " .  1  • e  11 a. ' . e - : e r t .  ' J .  O h  bu t  S e v e r a l  ' . a r . e r s  .  D .  
r  '  ,  .  ,  > .en t r a l  Pue r t o  R ico .  

•  e  . A ' t n  e ; - o . . g : .  . 0  w - . a s e  e . . ! , s , ' a e . , i . a e  •  . , . . ^ e .  T h e  ( _ - r e - u u . e , , U j  a n , j  l o w e r  T e r t i a r y  r o o k s  h a v e  b e e n  
e  p r s r . c  :  a .  e t t eo t  i ' . t i s  b e e n  e x t r e me ly  . . c avy  r t - . i n -  •  i r . u>nse lv  f au l t ed  i n to  hund r e ds  o f  f a u l t  
1  -  a t  t imes  ^  :na . . h  a s  i uO  mm in a day -aecompam eu  : yocks (Cox  and Brings, ll<73). 

. -tr. - ng  wm. -v  l'.e Nat iona l  Wea the r  Se rv i ce  p r e -Uc t s  I y|1(? f 0 idod  and  f au l t ed  C re t aceous  and  l o w er  Te r t i a ry  
a  a  in d s  o f  i  7 " •  k m  h  •  a n  b e  expec t ed  a t  l e a s t  .  n e e  a  rocks  „ r e  ove r l a in  unoon fo rp ' : - . b ! y  i n  b o t h  no r the rn  a nd  
• . f u r y .  T h e  L . - a v y  . • • • • . . : . : a l l  aceompanym.g  t he  nu r -  j , , u t he rn  Pue r to  R ico  by  c> .ng ' . v : r . e r a t e .  s a -nd .  an d  c l ay  o f  
a . - . e s  . . r o u s e s  e x t e ! ' . s i v e  e ro s ion  and  f l ood i ng  and  s r . a y  O l ig o cen e  ag e ,  de r i ved  f rom s o u l s  t h a t  had  fo rmed  on  ig -

r f sp ' . r . s t h l e  i n  l a r g e  pa r t  f o r  t he  ve ry  s t e ep  s . de d  1 n c f -u s  r ocks  ove r  a  p e r i o d  o f  m i l l i o n s  o f  yea r s  and  l a t e r  
; . ! e t s  111  t h e  . - I . f i d .  a e r e  r e w C ' r k ed  by  t he  s ea .  i h e  con t ac t  ! . e t A een  t he  

I d e r  r o c k s  a n d  t h e  o v e r l y i n g  s e d i m e n t s  i s  i r r e g u l a r  a n d  

G K O I . O G Y  O F  P L ' K R T O  H I C O  a  ' ' O ' d e r a t e  r e u e t  - i  a  t e - v  r a n u r e d  n . e t e r s .  I  r  e  
n ! i j / occ -ne  n t  i s  ov tT : ; \ ; n  oy  i i nu 'S l ' pne  < j i  v ne  

i 1  a  r t o  R ic :  .  r . t i s t s  - f  a  c en t r a l  e a s t -wes t  ax i s  o f  a : . d  Miocene  age  t ha t  i n  n . - r t hc - rn  Pu e r t o  R i co  i s  more  
. i . , ,  : , , . . , .  .  ,  „  u .  p - inked  on  t he  : > rh  and  t han  1 .500  m  th i ck  and  in  sou the rn  Pue r t o  R ico  ; s  n to r e  

, ; h  - s i e s  .T  '  cgs  , rv i  A . k e r s .  i t 'Oo ;  B e in ro th .  I t ' b9 :  t h an  1 .O00  m  t h i c k .  
• X  an d  P r i ce s .  1 . ' / r - t )  bv  \ . . unge r  s ed im en ta ry  r uc ks  

)Vj 



I nc lude d  in t he  L 'p l a tv i  p rov ince  a r e  s eve ra l  large low  Eros io r .  p t l i s  t . vvn  r ap id  r e  a t i v e  : > •  t h e  ad j acen t  
• . r eu s  su r rounded  by  h igh  moun ta in s .  S ome  <.> t  t h e se  . J e r i ved  f r o m  vo l c a n i c  ami  rr. eU i r r . o r . - h i c  r o ck s  m.d  

' a  i a p . i j  a t v a s .  s u c h ' a s  t h e  C a v e y  p l a i n  s o u t h  o t  t h e  h e a r i n g  q u a r t z  t h a t  t h e  a r e a  - . ' t  t h e  I t u a d o  b a t n o u U ;  .  •  f  

• . a l l ey  o f  t he  R io  de  La  P l a t a  and  t he  va l l ey  a t  C i d r a .  a r e  now a  bas in l i ke  l owla nd  su r rounde d  by  such  h i gh  m»u ; . -
r emnan t s  o f  a n  o ld  up l and  e ro s ion  su r f ace .  Mos t  o f  t he  ;  t ams  0 f  vo l c a n i c  r ocks  a s  Ce r ru  Roncadu r  a nd  Ce r ro  
!  jw l an d  a r ea s ,  howeve r ,  a r e  p l ace s  wh e re  wea t he r i ng  M o r n j e s .  
has  p roceeded  much  more  r ap id ly  t han  e l s ewhe re  an d ,  i  - phe  l a r ge s t  l owla nd  o f  t h i s  k i n d  i s  t he  a r e a  o f  t h e  San  
consequen t l y ,  h a s  been  fo l l owed  by  deep  e ro s ion .  Mos t  Lo renzo  ha th .u i t h  t ha t  cove r s  m os t  o f  t h e  sou thea s t e r ! :  
such  a r ea s  a r e  unde r l a in  by  i n t ru s ive  rocks ,  s u ch  a s  co rne r  0 f  p Uer t0  R jco  be tween  Las  P i e d ra s  an .»  
g r anod io r i t e  o r  qua r t z  d io r i t e .  wh i ch ,  a f t e r  decompos i -  Maunabo  and  be tween  San  Lorenzo  an d  Humaeao .  The  
t i on  by  chemica l  w e a the r i ng ,  con t a in  en o u g h  qua r t z  t o  g r anod io r i t e  and  qua r t z  d io r i t e  i n  t h i s  a r ea  ha -
s e rve  a s  a  sco u r i n g  agen t .  Many  o f  t he s e  a r ea s  a r e  Wea the r ed  t o  s l i gh t l y  f e r rug i nous  c l a ye y  s a nd ,  and  t h e  
r e l a t i ve l y  sma l l ,  s uch  a s  t he  w ide  va l l ey  o f  t he  R io  r ap j j  e ro s ion  com m on  in  s andy  so i l s  r i ch  i n  qua r t z  ha -
Grande  de  Mana t i  be tween  Morov i s  and  Orocov i s  a t  t he  c aused  t h e  l andscape  t o  be  e ro d ed  i r . t o  a  c lo se  ne twork  
sou the rn  ed g e  o f  t he  Morov i s  s t ock  o t  g r an o d io r i t e  (Be r -  gu l l i e s ,  w h ich  a r e  s ma i l  h i l l s i de  va i l ey s  ha v ing  < t eep  

mi l .  l ' . ' h o ) ,  bu t  two  o f  t he  a r ea s  a r e  l a rge .  an d  a r e  s epa ra t ed  o i e  f r om the  nex t  by  sh a rp  

In  t he  a r ea  between J a yuya  an d  L ' t uado  in  wes t -  r i dges .  .  
c en t r a !  Pue r to  R ico ,  t h e  su r f ace  i s  co v e r ed  w i th  l oos e  h . -poe i a l l y  s t r .K i ng  i n  t h i s  a r ea  a r e  t he  t  . ou - am . -  . . .  
Mav cv  s and  t h a t  i s  r e s i dua l  f r om u n d e r ly in g  j  g r an i t i c  co r e  s t ones ,  wh ich ,  g i v e  Las  P i ed ra s  i t s  n am e  
g r a nJd io r i t e  and  qua r t z  d io r i t e .  Because  t he  qua r t z  a c t s  ;  ( f i g .  12 ) .  These  co re  s t ones  a r e  t he  cen t e r s  o t  j o in t  b l o c k . -

/ i f  
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A > ;» l t . f i v t i  • • • - .  . s  r e -moved ,  l e av ing  f r e sh  rock  exposed  

•  - n i y  i t .  t h e  - •  > r  o f  t h e  b locks .  \Vhe t i  t h e  u r a t he - r e d  
r * ' t *k  h a . -  I ' v t i  r e m o v e d  f r< -m t he  f r e sh  rook ,  we a the r i ng  
a lmos t  t  . t i v i  t h e  s i '  me  r e ma ins  • •n  t h e  su r f ace  a s  a  
r e s i d u a l  o  r e  s t - ne .  Such  s t ones  c ap  many  o f  t h e  'm i l s  i n  
t h e  Las  P i e - : . - a s  a r ea .  

T h e  t ' a . c u a i  V a l l e y  i s  a n M h e r  l o w l a n d  r e l a t e d  i n  o r i g i n  
t o  o t h e r  c . i ' e i - . s  o f  o u t c r o p  o f  g r a n i t i c  r o c k s  b u t  m o d i f i e d  
b y  •  i < - - t  '  r .  < • } '  a : :  t i \ i a i  -  f a n  d e p o s i t s  " n  t h e  s i d e s  o f  t h e  
• * .  a l l e y .  -  i m ' . a r  t o  t h o s e  t a n  t h e  n o r t h  s i d e  o f  t h e  R i o  
G u r a b > -  a t  t h e  . o t  o i '  t h e  S i e r r a  d e  I . u q u i l l o  i . B r o e d e l .  
; • > ! ) .  

s - l U  L I N K  - C  A R P S  V \ D \  M . i . K X S  

The  r " t ' k s  -  f  t h e  I ' p l and  p rov ince  have  been  ou t  by  
t h . a i s  fau l t s .  A t  t he  s i de s  o f  t he  f a u l t s  t he  rocks  

;si< *ns "K ;. r.K 1 :*.i> •> 

Lave in-eU -;11<-''C-1 !*> tile "0 '• • "•••v: . ::o,, a ^uijge 
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mo re  r ap id  w eu ihe r mc  than  e . s e 'w  he r e  . n  t h e  rook  mass .  
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i  Mo n r o e .  1  . ' 'Mb l .  
T ! ; e  be s t  examp le s  o f  f a u l t - hue  \ a . i ey s  i r .  P ue r t o  R ico  

a r e  a lo n g  t ne  R io  La  \ en t a .  I1 '  km  i i i e  no r t h  o i  -L tyuya  
( f o r  exac t  l oca t i on . ,  s e e  t he  F lo r i da  Qu a d ra n g l e  
t opog raph i c  o r  geo log i c  maps .  Ne l son  and  Monroe .  
1966 ) .  The  t r end  con t i nues  a long  s eve ra l  o the r  va i l ey s  
t o ward s  t he  ea s t - sou thea s t .  A t  p l ace s  wh e r e  t he  
m o v em en t s  a l ong  t he  f au l t  h ave  b rough t  i n to  j ux t apos i ­
t i on  two  k inds  o f  r ock  hav ing  d i f f e r en t  wea the r i ng  and  
e r o s io n  c ha ra c t e r i s t i c s ,  t h e  f au l t  ma y  he  ma r ked  by  a  
f au l t - l i n e  s ca rp .  T he  sou th  wa i l  o f  t he  va l l ey  o f  R fo  La  
Ven t a  (Ne l son  and  Mo n r o e .  1966 )  and  t he  o the r  va l l ey s  
a l ong  t he  s a me  t r end  show th e  c ha r a c t e r i s t i c s  o f  such  a  
f au l t - l i ne  s ca rp .  Pe rhaps  t h e  m o s t  p rom inen t  o f  such  
f au l t - l i n e  s ca rp s  i n  Pue r t o  R ico  a r e  t he  nea r l y  s t r a i gh t  
moun t a i n  f r on t s  o n  t he  no r th  s i de  o f  t he  R io  Gurabo  
(Se i de r s .  1971b ) .  wh ich  m a r ks  t h e  l i ne  o f  t h e  f a u l t  a t  t he  
sou th  s i de  o f  t he  S i e r r a  Luqu i i l o ,  and  t he  s ca rp  a t  t he  
no r th  s i de  o f  t h e  R io  A  f i a s co  i n  no r thwes t e rn  Pue r to  
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At least one is now partly submerged and forms the reef 
oil the Condado section of San Juan, connecting parts of 
the ancient dune still above sea level at the forts of El 
Morro and San Cristobal on the island of San Juan with 
the eoiianite hills at Punta Maldonado farther east. As 
are the beaches, most of the eoiianite is composed large­
ly of shell fragments. The dissolving action of the salt 
spray of the ocean has carved the eoiianite at places 
along the shore into an intricate topography of sharp 
spires and shallow basins (fig. 23) of a few centimeters 
relief (Kaye 1959a). 

Fi<;: Kt 23 - Large solution par. dissolved in eoiianite at Mar Chiquita, 
5 krr. north of Manati. 

At several places in the northern Coastal Plains are 
extensive deposits of white sand composed almost ex­
clusively of quartz. This sand was brought by rivers 
from areas of quartz-bearing intrusive rock to the coast 
w here it was washed by the sea, and all clay, iron oxide, 
and other impurities were removed; then it was blown 
across the plain by the wind. Today it forms a surface of 
alternating low hills and depressions-low dunes and 
deflation hollows. The most extensive area of this white 
dune sand is north of Highway 2 between Manati and 
Vega Baja, south of Laguna Tortuguero. This sand has 
been mined for use in making glass. 

This is an appropriate place to mention the marine-cut 
terrace at the northwest corner of Puerto Rico on which 
an air force base was built, although the terrace is not 
part of the Coastal Plains province. This plain was ap­
parently cut by the sea (Meyerhoff, 1938) at some time 
in the past (Monroe, 1968) when sea level was about 80 
m higher than it is now. Similar wave-cut terraces in the 
Aguadilla area are found at several lower altitudes, 
especially at 40-50 m and at 10 m above sea level. All 
along the northern coast, traces of a fossil beach can be 
found 4 m above present sea level, marked at most 

places by eroded layers of ancient beach rock ".mi .-. 
. many places by ancient sea caves. 

EASTERN COVSTAI. PLAINS 

The eastern coast of Puertu Rico consists of r ock . ,  
headlands where the mountains of the central Uphr 
plunge into the sea, between coastal lowlands compose 
of sand and cobbles discharged by rivers from tin 
uplands to the west brought to the coast by rivers 
Because much of southeastern Puerto Rico consists o; 

: granodiorite and quartz diorite, rocks which weather t 
c lay  and  quar tz  sand ,  the  beaches  a long  th i s  coas t  a r r  
made up largely of quartz sand and hence are firn 
beaches, generally lacking beachrock. 

The beaches are shaped by long-shore currents. Th:.-
effect is especially well shown at El Morillo at th*. 
southwestern end of Puerto de Humacao; the beach 
much wider south of the point at which a hill of volcanu 
rock has been partly buried by sand piled up by current.-
than it is to the north. This pattern is repeated at mar.;, 
places along the coast, such as Punta Fraile. 

Beach ridges inland from the coast, especially near 
Humacao, indicate recent growth of the coastal piam 
into the sea. The larger rivers, such as Rio Humacao and 
Rio Guayanes, that enter the sea along the coast haw 
filled their valleys with thick deposits of sandy alluvium 
that provide a nearly unlimited store of underground 
water. 

SOITHERN COASTAL. PLAINS 

Whereas the northern Coastal Plains are character­
ized by sand beaches that pass landward into broad 
playa plains of„sand and clay, the southern Coasta 
Plains, particularly ~'vthe part between Ponce and 
Guayama, consists of a series of great alluvial fans of 
poorly sorted clastic debris from the mountains to the 
north. Nearly every stream or arroyo that reaches the 
Coastal Plains ends in a fan, and the larger drainage 
basins end in fans that have a radius of as much as 5 km. 
All the fans have a noticeable though gentle slope from 
the apex in all southerly directions. The fan of the Rio 
Salinas (whose upstream name is Rio Majada) extends 
from Coqui to Salinas and has its apex nearly as far 
north as Sabana Liana. The large alluvial fan north of 
Bahfa de Jobos, farther east, shows exceptionally well 
on the Central Aguirre Quadrangle (Berryhill, 1960) as a 
set of very regular convex topographic contours. 

Gravel and cobbles are so common in the sediments of 
the alluvial fans that they become concentrated at the 
strand line when finer material is washed away by 
waves and currents. Hence, most of the beaches east of 
Ponce are composed of cobbles. Large lagoons are less 
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•;n ^--•uihvrn r,,a>i t!.;m ,.,n {\w r...rlht.rn. 
. . • • A- 'Oi has  a l mos t  U- t -n  c !o~ «_ - i  t o  f o rm  

a >  r . . u <  . u r . . - a» iy  h ap p en ed  a t  t he  ne a r t>y  Laguna  
M.mt -a s  ' b e r ryh i l l ,  f a r t he r  c a s t .  Co ra l  r e e f s  

r , r t ' s *n l  r t l ;  t k e  sou the rn  coas t  bu t  a r e  more  
. r i a n t  : n  i he  wes t e rn  pa r t .  Mangrove  swam ps  l i ne  

•v -h  01  t he  v a s t .  and  a t  p l ace s  t he y  a r e  g r a dua l l y  
t - r i ng  co r a l  r e e t s  and  k i l l i n g  t he  co ra l .  

'•Vest o f  Por.ee, the coast is dominated by sea cliffs. 
jjCly of middie Tertiary limestone. These are inter-

.pted. however, by several bays. At the eastern end of 
si retch of coast is the Bahia de Tallaboa, w hich has a 

: thern shoreline composed largely of sediment carried 
the coast by the Rio Tallaboa. Action of the currents 

as carried much of this sediment westward to form a 
g spit known as Punta Guayanilla. The east side of 
; spit is composed of the clastic debris brought to the I 
-i by the Rio Tallaboa; the west side is mostly 
mgrove swamp. This spit forms the east boundary of ! 
e nearly land-iocKed Bahia de Guayanilla, into which 1 

.-•tin the Rio Guayamila and the Rio Yauco. On the i 
•uthwest side of the bay is the rocky Punta Verraco, I 
.t the northern and western shores of the bay are com- I 

d of caustic debris carried to the sea bv the rivers j 
d are bordered at most places by mangrove swamps 
rocky head.an,is. West of the Punta Verraco is the ' 

• c ky  c l i f f  in to  which  Punta  Ventana  ( f ig .  21)  has  been  i  
•solved. • 

> *^T|L— 
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- a .  .4. -Pur..i \ c-nbina, a natural wmuuw dissolved in Miocene ; 
' V . u n e  a t  e < i f r - e  o f  C a r i b b e a n  S e a .  6  k m  s o u t h - s o u t h w e s t  o f  j  

Guayrimila. 

•W'>t oi Eahia 'it* (v.iityaiiiils.. r^.»ck 
".ate with small areas of coastal plain composvi of clastic 
• icons and mangrove swamps. At the southwest corner 

Puerto Rico are the complex multiple tombulos of 
t. abo Rojo in w hich a series of sandy beaches have been 
shaped by currents from the east and the north, enclos­
ing several lagoons and connecting two rocky islands 
with the mainland. North of Bahia Sucia are several 
lagoons that have been modified into salt pans in w hieh 
seawater evaporates to form sea salt, sold commercially. 

W ESTKRN COASTAL PLAINS 

The west coast of Puerto Rico is much like the east 
coast in that it consists of rocky headlands, where the 

| longitudinal mountain chains of Puerto Rico plunge into 
j the sea, transecting wide coastal plains, where the ma-
| jor west-flowing rivers enter the sea. The alluvium 

brought in by these rivers has been shaped by long-shore 
; currents into a number of cuspate beaches, some of 
! which have been extended beyond the iowland areas to 
j form narrow beaches at the foot of headlands. Mangrove 

swamps are common at the sides of and behind beach 
J deposits. 
j The north wall of the Ahasco Valley is apparently a 

faultline scarp that can be traced southeast to the Ponce 
area (Cox and Briggs, 1973), but the fault itself is con­
cealed near Ahasco1 by thick alluvial deposits of the Rio 
Grande de Ahasco. The beach of Bahia de Ahasco has 
advanced seaward a few hundred meters, as shown by 
the- beach ridges behind the present beach. 

In contrast to the stony beaches of the south coast, 
those of the west coast are sandy, probably because the 
rivers feeding them are longer, less precipitous, and 
carry more sand and fewer cobbles to the sea. 

LAJAS VALLEY 

One of the most interesting geomorphologic features 
in Puerto Rico is the Lajas Valley. Until the Pleistocene 
Epoch this valley was a strait that separated Sierra 
Bermeja and other hilly areas of southwest Puerto Rico 
from the main island. The valley is nearly flat; formerly 
a number of lakes or lagoons were present, but all have 
been drained by canals except Laguna Cartagena. The 
highest divide in the valley is about 2 km east of Laguna 
Cartagena where Highway 303 crosses the valley at an 
altitude of 13 m.; from this divide the surface slopes ir­
regularly both east toward the Rio Loco and west 
toward Boqueron. The subsoil of the valley consists of a 
mass of alluvium, several hundred meters thick at some 
places. 

Apparently the Lajas Valley was originally formed by 
block faulting when the Sierra Bermeja was faulted up 
from the main area of Puerto Rico and was tilted toward 
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RECONNAISSANCE OF GROUND-WATER QUALITY 
THROUGHOUT PUERTO RICO, 
S E P T E M B E R - O C T O B E R  1 9 8 1  

B y  
Fernando Gomez-Gomez and Senen Guzman-Ribs 

The quality of ground water in the aquifers throughout Puerto Rico 
is one of the major knowledge gaps in the islands's hydrologic 
environment. There are no active ground-water monitoring networks. 
Previous data have been generated from areal studies conducted by the 
U.S. Geological Survey and other agencies involved in water resources 
investigations. This type of data are limited in scope and areal 
extent, tailored to the particular investigation. 

The demand for ground water in Puerto Rico has increased 
dramatically during the last decade (Gomez-Gomez and Heisel, 1980). 
This often results in overpumpage of wells. In coastal areas, seawater 
encroachment has been detected (Diaz, 1979). Contaminants can migrate 
into aquifers from accidental spills, waste disposal, agricultural 
practices or land application of wastes. The extent of contamination of 
ground waters in the principal aquifers is not known. 

An Island-wide sampling of ground waters was conducted by the U.S. 
Geological Survey, Water Resources Division, between September and 
October 1981. The project, in cooperation with the Environmental 
Quality Board of Puerto Rico, was designed to collect baseline physical, 
chemical, and bacteriological data from selected wells and springs at 
the principal aquifers throughout Puerto Rico. Emphasis was placed 
in collecting samples from wells in the north coast limestone and south 
coast - alluvial water-table aquifers. These are the areas of more 
intense ground-water development. 

Samples were collected from 57 selected wells and springs 
throughout Puerto Rico (fig. 1). Methods described by Greeson and 
others (1977), Skougstad and others (1979), and Goerlitz and others 
(1972) were used for collection and analyses of the samples. Field 
determinations were made of pH, temperature, and total alkalinity (as 
calcium carbonate, CaCO^). Incubation of filtered samples for the 
determination of total, fecal, and fecal streptococci bacteria was begun 
shortly after collection of the samples. Raw and filtered samples were 
processed and preserved for further analyses (tables 1 thru 4). The 
samples were analyzed at the U.S. Geological Survey, Water Resources 
Division Central Laboratory in Doraviile, Georgia. All parameters for 
which analyses were conducted and concentrations determined are stored 
in the U.S. Geological Survey's National Water Data Storage and 
Retrieval System (WATSTORE). 

INTRODUCTION 

METHODS AND PROCEDURES 

U.S. GEOLOGICAL SURVEY 
WATER RE80URCES OIVI8ION 
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Figure 1.—Geologic formations and sampled sites. 

RESULTS 

Results of the field and laboratory analyses are Summarized in 
tables 1 thru 4. The following general conclusions can be derived from the data: 

1. High salinity is the principal problem in ground waters 
throughout Puerto Rico. Samples from wells in both the north 
and south coast aquifers have high chloride concentrations 
(fig. 2). Three major sources are apparent: (a) seawater 
intrusion, (b) concentration of salts from irrigation practices 
and, (c) residual salts contained in various rock formations. 

2. About one third of the sampled wells and springs were positive 
for fecal coliform bacteria (fig. 2), an indicator of fecal matter 
or sewage contamination. This indicates that domestic wastes now 
discharged or infiltrating into the aquifers move within a short 
period of time into areas tapped by water-supply wells or into the 
source of springs. 

3. The detection of trace organics at several wells indicates that 
more serious contamination of the aquifers could be occuring 
(tables 3 and 4). Additional sampling and more intense 
Investigations at suspected areas within the north coast limestone 
aquifers will be required. In contrast, there seems to be no 
contamination of the shallow alluvial aquifer on the south coast by 
chlorinated pesticides, eventhough these were used intensively on 
sugarcane crops. 
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Table 1.—Phv 

WELL MAP 
NUMBER 

LAT/LONQ MUNICIPALITY DEPTH OF 
WELL (FT) 

DEPTH OF 
WATER (FT) 

PH SC T Ca Mo 

. 1 182550660309 Hato Bey, SJ 205 33 7.0 632 27.0 102 U.Q 

© 182548661223 Toa Baja (150) (10) 7.0 464 25.5 98 4.7 

3 182518661441 Toa Baja (300) 28 7.3 1220 26.0 99 26.0 

4 182636661641 'Dorado (200) 50 7.1 526 25.5 89 5.4 

5 182446661555 Dorado Huy 693 Spring (2 cfs) 7.2 354 26.5 58 2.5 
37 180234665809 Sabana Grande (250) ' (15) 6.9 1040 27.5 110 31 

38 175810665445 Guanica (140) 26 7.2 1600 27.0 54 100 

39 180022663635 Ponce 135 : 12 6.8 672 28.0 72 14 
40 175930663702 Ponce 185 15 7.2 794 29.5 91 16 

41 175948663511 Ponce 170 13 7.1 708 27.0 95 19 

42 175814662257 Santa Isabel 150 28 7.1 876 27.0 59 25 

43 175738660845 Guayama 100 30 6.8 1140 28.0 81 35 

44 175736660859 Guayama 150 11 6.9 444 28.0 40 17 

45 175826661344 Salinas (80) (10) 7.4 536 28.0 43 21 

46 175823661312 Salinas 105 11 7.5 1500 28.5 32 12 

47 180013655450 Maunabo 80 10 6.8 560 27.0 38 19 

48 180011655343 Maunabo 125 17 6.8 504 27.0 40 18 

49 1803396S5237 Yabucoa 150 23 6.8 456 27.0 30 13 

50 180327655153 Yabucoa 120 13 6.2 580 27.5 43 25 

51 180859654741 Humacao 100 17 7.3 652 27.5 30 11 

52 181549655921 Gurabo 160 31 6.6 1120 26.0 82 52 

53 181540660219 Caguas 140 40 6.4 444 25.5 36 23 

54 180708660842 Cayey (220) (12) 7.0 668 24.0 46 13 

55 180718660832 Cayey (205) (11) 6.9 798 24.5 ! 44 16 

56 180741660807 Cayey (167) (11) 6.8 808 25.0 | 66 23 

57 181037660945 Cidra (200) (93) 6.7 590 24.5 50 29 

E X P L A N A T I O N  

pH, units (values in parenthesis measured in laboratory) 

SC. specific conductance, micromhos per centimeter at 25* Celcius 
(values measured in laboratory) 

T, temperature in 'Celsius 

Ca, Calcium 

Mg, Magnesium 

Na, Sodium 

K, Potassium 

HCO3. Bicarbonate 

CI, Chloride 

TOC, Total organic carbon in milligram 

Fe, Iron (Ferric + Ferrous) 

Mn, Manganese 

Phenols, total 

Cone 
> mic 

11 

Concentration in 
milligrams per 
liter (mg/L) 

TC, Total conforms 

FC, Fecal coliforms 

FS, Fecal streptococci 

N - non ideal count 

In c 
100 m 
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Census of 
/Population and Housing 

iMiyMQMA&Y M$©m 

PHC80-P-53 

PUERTO RICO 

Preliminary Population and Housing Unit Counts 

This report is based on preliminary counts of population and 
housing units as compiled in the 1980 census district offices. 
The series consists of 56 reports—number 1 for the United 
States; numbers 2 through 52 for the States and the District of 
Columbia in alphabetical order rather than in order of 
publication; and numbers 53 through 56 for Puerto Rico, 
Guam. Virgin Islands, and American Samoa. Preliminary counts 
for the Northern Mariana Islands and the remainder of the Trust 

' Territory of the Pacific Islands are not part of this series of re­
ports. These counts will be made available in a separate press 
release issued for each area. 

As of April 1, 1980, the population of Puerto Rico 
was 3;i87,570, according to a preliminary count of the 
returns of the 1980 census. This figure represents an 
increase of 475,537, or 17.5 percent, from the 
2,712,033 inhabitants enumerated in the 1970 census. 

The preliminary count of housing units in Puerto Rico 
as of April 1, 1980, was 990,172. This figure, which 
includes both occupied and vacant housing units, rep­
resents an increase of 276,459, or 38.7 percent, from 
the 713,713 units enumerated in the 1970 census. 

This report presents preliminary 1980 census popula­
tion and housing unit counts for the Commonwealth, 

municipios, municipio subdivisions, zonas urbanas, and 
standard metropolitan statistical areas (SMSA's), 

The 1970 data are presented only for Puerto Rico and 
its municipios. The boundaries used in the 1970 census 
did not represent the official boundaries of some of 
the barrios, ciudades, and pueblos. 

These preliminary figures will be superseded by the 
final counts to be shown in Advance Reports, series 
PHC80-V, which will be issued within the next few , 
months. The final counts are subject to further proc­
essing and review and may differ from the preliminary 
figures. 

An outline of the publication and computer tape 
program for the 1980 Census of Population and Housing 
can be obtained free of charge from the Data User 
Services Division, Bureau of the Census, Washington, 
D.C. 20233. 

Symbols used in tables. A dash represents zero. 
Three dots "..." means not applicable, and "(NA)" 
means not available. The prefix" ' "indicates that the 
count has been revised since publication of 1970 census 
reports. 

Issued February 1981 

m .  

U.S. Department of Commerce 
3 U R E A U  O F  T r i e  C E M S U S  

For Site bv the Bureau of the Camus and 

U S. Department of Commerce District Offices. 4 5  cents 



able I Population and Housing Unit Counts for Puerto Rico by Municipios and Municipio Subdivisions-
1980 and 1970-Con 
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D. POLULATION SERVED BY GROUNDWATER 

MUNICIPALITY POPULATION SERVED 
BY GROUNDWATER 

TOTAL POPULATION 
SERVED BY PRASA 

Guayama 5,602 33,094 

Hatillo 7,732 27,532 

Vega Alta 35,535 37,995 

•Florida 7,600 7,600 

Camuy 7,381 14,981 

Ciales 2,500 17,533 

** Quebradillas 4,320 27,000 

Ponce 123,832 240,423 

***Ceiba 0 0 

Caguas 24,970 123,700 

* Population is served only by groundwater 
** Estimated groundwater use. 16% of total 

population is served by groundwater 
*** Water used came from other municipalities 

The information was obtained from a printout of the U.S. 
Environemental Protection Agency Title Model State 
Information System, Public Water System Inventory, 
Subsystem? Record Creation and Maintenance. 'Hie coded 
data in this printout was given by the Puerto Rico 
Aqueduct and Sewer Authority and the Department of Health. 
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1  , - 2 - D  i  c h  1  o r o p r o p a n e  
c 1 s -  1 , 3 - D i c h l o r o p r o p e n e  
T r l c h l o r o e t h e n e  
D i b r o m o c h l o r o m e t h a n e  
1 . 1 . 2 - T r i c h l o r o e t h a n e  
B e n z e n e  
t r a n s  -  1 . 3 - D i c h l o r o p r o p e n e  
B r o m o f o r m  
4 - M e t h y l - 2 - P e n t a n o n e  
2 - H e n a n o n e  
T e t r a c h l o r o e t h e n e  
T o l u e n e  
1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e  
C h l o r o b e n z e n e  
E t h y 1  b e n z e n e  
S t y r e n e  
X y l e n e s  ( T o t a I )  

N O T E S :  
B l a n k  s p a r e  •  c o m p o u n d  a n a l y z e d  t o r  b u t  

n o t  d e t e c t e d  
6  -  c o m p o u n d  f o u n d  i n  l a b  b l a n k  a s  w e l l  a s  

s a m p l e ,  i n d i c a t e s  p o s s i b l e / p r o b a b l e  
b l a n k  c o n t a m i n a t i o n  

C  •  e s t i m a t e d  v a l u e  
< 3  -  e s t i m a t e d  v a l u e ,  c o m p o u n d  p r e s e n t  

b e l o w  C R Q l  b u t  a b o v e  I D L  
P  -  a n a l y s i s  d i d  n o t  p a s s  E P A  Q A / Q C  
N  -  P r e s u m p t i v e  e v i d e n c e  o f  t h e  p r e s e n c e  

o f  t h e  m s t e i  i a  I  
N H  -  a n a l y s i s  n o t  r e q u i r e d  
O e t e c t i o n  l i m i t s  e l e v a t e d  i f  D i l u t i o n  
Factor  >1 and/or  percent  moisture  >0iL 

o'../ in/ov 

P R 2 2  S J ( D U P )  P N 2 2 - S 4  P H  
B 2 6 8 9  

S O I L  
ug/kg 

1 
7  

B 2 6 9 0  
S O I L  
"9Ag 

I 
4 7  

- S i >  
6 2 6 9 1  
S O I L  
"9/kg 

1 
26 

P N 2 2 - b b  
B 2 6 9 2  
S O I L  
ug/ky 

1 
1 4  

PN22* M I N I  ( M j / M S D )  P W 2 2 - H I N 2  PP.'i' • 1  H J  h  
B 2 6 2 S  B 2 6 9 3  B 2 o 2 ?  
W A T E R  W A T E R  W A T E R  

u y / L  u g / L  u g / L  
1 1 1 



Mil NAME : MAUHAfcu Sol ID WAS 11 OlSPoSAl. 
TDD#: 02-ddl1-24 
SAMPLING DATE: 2 / 2 / 0 9  

EPA CASE NO.: 11335 IAB: COMPULHlM 

HI • VOl Al I l.LS 
Sample 10 No. 
Traffic Report No. 
Matrix 
tin 11 a 
Dilution Factor/GPC Cleanup (*) 
Percent Moisture 

PR22-S1(MS/MSO) 
BZ687 

SOIL 
ug/kg 

I 

PR22-S2 
BZ688 
SOIL 
ug/kg 

1 
14 

PN22- S3(DUP) PR22-S4 
BZ669 

SOIL 
ug/kg 

1 
7 

BZ690 
SOIL 
ug/kg 

I 
47 

Phenol 
bit(2*Chloroethyl)ether 
2-Chlorophenol 
1 , 3-Dichlorobenzene 
1.4-DichIorobenzene 
Benzyl alcohol 
1,2-01chiorobenzene 
2-MethyIphenol 
bI &(2-Chloroisopropy 1)ether 
4-Methy1 phenol 
N-Nltroso-di-n-dipropyI amine 
Hexachloroethane 
N1 trobenzene 
I sophorone 
2-N1trophenoI 
2,4-O.lmethy I pheno I 
Benzoic acid 
bi %(2-Ch1oroet hoxy)methane 
2,4-Dichlorophenol 
1.2.4-Tr1chlorobenzene 
Naphthalene 
4-ChloroaniIine 
Hexachlorobutadiene 
4-Chloro-3-MethyIphenoI 
2-Methy1 naphthalene 
Hexachlorocyc1opentadlene 
2,4,6-Tr i ch1oropheno1 
2.4.5-T r ichlorophenol 
2-Chloronapht halene 
2-N11 roanl1ine 
Dimethylphthalate 
Acenaphthylene 
2,6-Oinltrotoluene 
3-Nit roan 11i ne 
Aienaphthene 
2 , 4 - DIn 11 ropheno I 
4 -Nitropheno1 
Dibenzofuran 
2,4-Dinttrotoluene 
Diethylphthalate 
4-Chloropheny1-pheny1 ether 
F 1 uorene 
4-Ni t roan i1ine 

620 

PR22-S5 PH22-i6 PR22 K|H1(MS/MSD) PM22-RIN2 PR22-(BLH 
BZ69I BZ692 BZ625 BZ693 BZ627 SOIL SOIL WATER WATER WATER 
ug/kg ug/kg "9/L ug/L u9/L 1 1 1 N/A 26 14 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
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SI U HMML : MAONAbU iOLlD WAS H DISPOSAL 
TDD#: 02•lib 11-24 
SAMPLING DATE: 2/2/H9 
EPA CASE NO.: 1 1335 LAB: Li*U»ULHIM< 

u:./ jo/ti-i 

PL ST j-ClDL S 
Sample 10 No. 
Traffic Report No. 
Mat r 1 x 
Un 11 s 
Dilution Factor/oPC Cleanup (f) 
Percent Moisture 

|PR22-S)(MS/MSD) PN22-S2 PR22-S3(DUP) PR22-S4 PR22-SS PR22-S6 PH22 RIN1(MS/MSD) PR22-MIN2 PR22- 1BLM 

| BZ687 BZ688 BZ689 BZ690 BZ691 BZ692 BZ62S BZ693 BZ627 

| SOIL SOIL SOIL SOIL SOIL SOIL WATER WATER WATER 

1 "»/k9 ug/kg ug/kg ug/kg ug/kg ug/kg ug/L ug/L ug/L 

| 1 1 1 1 1 1 1 N/A 

1 8 14 7 47 26 14 - - - - N/A 

alpha -BHC 
beta -BHC 
delta-BHt 
ga/rma-BMC (t tndane) 
Heptachloi 
ATdr 1 n 
Hept ach 1 or epu *ide 
tndosu1fan I 
Dleldrin 
4,4'-DDE 
Endr in 
Endosu1f an II 
4,4'-0D0 
Endosulfan Sulfate 
4,4'-DDT 
Methoxychlor 
Endrin ketone 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 

Aroc idr-1016 
Aroclor-1221 
Aroclor-1232 
Aroc Tor-1242 
Aroclor-1248 
Aroclor-T2S4 
Aroclor -}260 

NR 
NR 
NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NOTES: 
Blank space - compound analyzed for but 

not detected 
B - compound found in lab blank as well as 

samp Ie, i nd i cat es poss ible/probable 
blank contamination 

I estimated value 
J - estimated value, compound piesenl 

beTow CRQl but above 1DL 
R - analysis did not pass EPA QA/QC 
N - Presumptive evidence of the presence 

of t he mit er i a I 
NR - analysis not required 
Detection limits elevated if Dilution 
Factor >1 and/or percent moisture >0Y» 



MM KAMI . MMilJAlt.. :,«)l ||> WA'J! I »I :.!•* »*^A| 
101'# : UMJtll 1-24 
SAMPI ING DATE : 2/2/80 
EPA CASE HO.: 11335 
LAB NAME. SKINNER & SHERMAN 

INORGANICS 
Sample 10 Ho. 
Traffic Report No. 
Mat r I« 
Unit a 
Dilution factor 

PR22-S1(MS/MSO) 
MBX379 
SOIL 

mg/kg 

PR22-S2 
MBX360 
SOIL 
mg/kg 

PR22-S3(OUP) 
M8X381 
SOIL 

mg/kg 

PR22-S4 
MBX362 
SOIL 
mg/kg 

PR22-S5 PR22 S6 PR22 - RIN1 (MS/MSD) PR2 2 RJN2 PR22- IBl.M 
MBX383 MBX3B4 MBX322 MBX385 N/A 
SOIL SOIL WATER WATER N/A 
mg/kg n»9/ky U9/E u9/l- u9/L 

A1uminum 
Ant1mony 
Arsenic 
Bar1um 
Bery 1 1 i um 
Cedmi um 
Ca1c i um 
Chromium 
Coba1t 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potass i um 
Selenium 
SIIwer 
Sodium 
Thai 11 urn 
Vanadium 
2 l n c  

2 .  1  
147 

7180 
2.5 

96.6 
23400 

16 
3890 
337 

2.2 
145 

J 
J 
6 1 / 0  E  

J 
58 6 E 
17800 E 
3 7 

30 30 1 
274 E 

2 .  1  

131 

J 
58. 1 E 

16000 E 
2.5 

35000 E 
262 E 

74 .2 C 
65. 1 

62. 1 E 
20. 5 

50 .5 E 
35. 1 

5 
118 

J 
2.3 

9110 
1 1 . 2  
J 
127 

25800 
88.6 

3410 
345 

0.44 
43.5 
1830 
J 

52.4 E 
212 

3. 3 
130 

J 
J 
6420 L 

6 . 2  
J 
34.8 C 

24100 E 
4 . 3 
4 380 i 

611 E 
0. 14 
J 
J 

7 7.2 t 
71.4 

3.4 
198 

84 . 5 
209000 L 

2.4 
J300 I 
397 E 

70. 4 E 
33.2 

14.7 

J 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NOTES: 
Blank space - compound analysed for but 

not detected 
E • estimated value 
J - estimated value, compound present 

below CRDL but above IDE 
M • analysis did not pass EPA QA/QC 
NR analysts not required 

* 2  



;2-881 l-24-S~-R " v_ 
Rev No 0 C 

SITE NAME: 

~DD NO.: 

SAMPLING DATE: 

EPA CASE NO.: 

Site Location: 

Sample Locations-

Sample Descriptions: 

SAMPLING TRIP REPORT 

, Maunabo Solid Waste Disposal 

02-8811-24 / 

February 2, 1989 

11335 

See Figure 1 

See Figure 2 

See Table 1 

> 
' 'J 

\ / 

Laboratories Receiving Samples: 

Sample Type 

Organic 

4 > 

Inorganic 

Name and Address of Laboratory 

Compu Chem Labs 
3308 Chapel Hill/Nelson Hwy. 
RTP, NC 27709 

Skinner & Sherman, Inc. 
^ 300 Second Avenue 

Waltham, MA 02254 

Sample Dispatch Data: 

A total of three aqueous and six soil/sediment samples for organic analysis were shipped by FIT 
2 personnel via Federal Express under Airbill No. 40092113486 to Compu Chem Labs on 
February 2, 1989 at 1700 hours. 

A total of two aqueous and six soil/sediment samples for inorganic analysis were shipped by 
FIT 2 personnel via Federal Express under Airbill No. 40092113475 to Skinner & Sherman, Inc 
on February 2, 1989 at 1700 hours. 



"2-881 '-24-S~3 
^ev No. 0 

' 'MLiir.u 

A sfc\ >g\  .V '  A  • :  

I QUAD) YABUCOA. P.R. 

SITE LOCATION MAP 

MAUNABO SOLID WASTE DISPOSAL, MAUNABO, P.R. 

SCALfc 1'- 1«sr 

FIGURE 1 

IMUS 
CORPORATION 



02 881 1 24 SFR 
Rev No 0 

o»bI__r-°1d _~j 

--6.gC®**-®-!-r"H»GH_ J!<LA° - - "  
HIGHER ELEVATION 

STEEP MCE 

W^5-8-0--̂  

ABANDONED s"lfcfc?| 
GUARD .oPil 
HOUSE &1" 

T 
"V 

• 
ABANDONED 

SHACK \ 
X  
A 

\ 
\ 

VS-2, 
v^S-3 GARBAGE •\ 

tow 

lo! 0 oft // 

ROAD 

f j  

JUNKED 
CARS n "<£&V 

S-4  „  DEBRIS /L $- . 
> HLE (J\\N^ 

IS-5  

:  ACTIVE 
LANDFILL 

AREA 

90/ 
PONDED 
WATER 

BANANA FIELDS LEGEND 

• SOIL SAMPLE 

NOTE: ALL SAMPLE NUMBERS ARE PRECEDED BV PR22 

FIGURE 2  

S A M P L E  L O C A T I O N  M A P  

M A U N A B O  S O L I D  W A S T E  D I S P O S A L ,  M A U N A B O ,  P . R .  

(NOT TO SCALE! 

IMUS 
CORPORATION 



: 2-881 i-24-5"R 
5ev No 0 

"ABLE I 
SAMPLE DESCRIPTIONS 

MAUNABO SOLID WASTE DISPOSAL 
MAUNABO, PUERTO RICO 

CASE NO. 1133S 

NUS 
Sample 
Number 

PR22-S1 -

, - i  
> -v. 

/ - / • /  

PR22-S2 

> - l ~ l  

PR22-S3** 
} - ! - !  

PR22-S4 

H - i  

PR22-S5 

CLP CLP 
Organic norganic 
Sample ID SamoieiD Collection Sample 
Number Number "ime Type 

PR22-S6 

PR22-RIN1 

/ 

1 1 *  /  

PR22-RIN2 

3Z687 MBX379 0925 

-Y-? 

BZ689 MBX381 0932 
l -  h 7 

BZ690 MBX382 1005 n-*h'in 
8Z691 MBX383 1022 

BZ692 . M8X384 1035 " . I , IViay 

BZ625 

BZ693 

M8X322 0955 

-H 
MBX385 1030 

Soil 

3Z688 MBX380 0932 Soil 

- / • H - i ' /  

Soil 

Soil 

Soil 

Soil 

Aqueous 

Aqueous 

indicates that additional sample volume was collected and 
matrix spike/matrix spike duplicate (MS/MSD) analysis. 

** indicates that a sample was collected for duplicate analysis. 

N/A Not applicable 

Note: Surface soil samples collected from 0-6 inches. 

Samole 
Location 

Surface sample taken near 
the base of a drum at the east 
end on north side of the dirt 
road that runs aiong the 
south edge of the landfill 

Surface samoie taken at the 
west end on north side of the 
dirt road that runs along the 
south edge of the landfill 

Same location as PR22-S2. 

Surface sample taken 
approximately 25 feet east 
from sample location PR22-
S1, at northern edge of 
ponded water. 

Surface sample taken at the 
base of a drum located 20 
feet east of the northeast 
corner of the active iandfill 
area. 

Surface sample taken at the 
crest on the north side of the 
high road along the north 
edge of the site. 

Bowl rinsate collected in the 
field. 

Trowel rinsate collected in 
the field. 

shipped to the laboratory for 

/S'L 



: 2 - 8 8 "  
Pev \.o J 

"ABLE i (CONT'D) 
SAMPLE DESCRIPTIONS 

MAUNABO SOLID WASTE DISPOSAL 
MAUNABO. PUERTO RICO 

CASE NO 11292 

NUS 
Sample 
Number 

PR22-TBLK1 

CLP 
Organic 
Sample ID 
Numper 

3Z627 

CLP 
inprganic 
Sample iD 
Numper 

r /-'/ h  /v Id 
N/A 

v j i h  

Collection 
Time 

N/A 

Sample 
'voe 

Aqueous 

Sampie 
Location 

Trip plank, demonstratea 
analyte-free water ootaineo 
from NUS FIT 2. 

NOTES 

N/A Not applicable 



:2 ssi - -z-i-s-R 
Rev \jo 0 

Sampling Personnel: 

Name 

Gerald Gilliland 

Joe Murtaugn 
Roberta Riccio 
Jane Bullis 
Rich Pagano 
Laura La Forge 

Organization 

NUS Corooration, FIT 2 

NUS Corporation, FIT 2 
NUS Corporation, FIT 2 
NUS Corooration, FIT 2 
NUS Corporation, FIT 2 
NUS Corporation, FIT 2 

Duties on Site 

Site Manager, Written ana 
Photographic Documentation 
Site Safety Officer 
Samole.Management Officer 
Sample Management Assistant 
Sampler 
Sampler 

Weather Conditions: 

80-85° F, mostly sunny, wind estimated at 5-10 mph from northwest. 

Additional Comments: 

All samples except the trip blank will be analyzed for Target Compound List (TCt) organic and 
morgan.c compounds, excluding cyanide. The trip blank will be analyzed for volatile organic 
compounds only. Eileen Villafane and Annabel Ortiz of the Puerto Rico Environmental 
quality Board were present to oversee sampling activities. 

Gerald V. Gilliland Report Prepared By: 

Approved By: 

Date: 2/17/89 

Date : 2-A ?/£ r? 

/sy 
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I. SAMPLE OATA SUWARY PACKAGE 

IHL.ffWn1?4Dita  5u""Ir* 1Packa9® sh«" contain data for samples in one 
Sample Delivery Group of the Case, as follows: *««»« in one 

Case Narrative 

By fraction (VOA, SV, PESWand by sample within each fraction - tabulated 

TICMVMMIVMWV " " "" compounds (Fom I 

Jy/raCFu0n (V0A* SVf PEST) • surr°9«te spike analysis results (Form II) bv 
(W4ter «"d^r Soil) and for soil, by concentration (LoS or Sdlii) * 

(Fo™4III)n (V°A' SV' PEST) ' m>tr1X sp1ke/Mtr1x »Pik« duplicate results 

?^a;r?"i(V2t- S!' !E?P 7 blank dati (Fon» Iv> Md tabulated results 
SV only). 9 tentat1ve1* identified compounds (Form I, TIC) (VOA and 

O X I :  l l 3 ~ b < T  . SDGIf SAS# 



1. Case Narrative 

SQMPLE DP TP SUHMPRV 

/S~8 
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1. CASE N ;as;-;y£ 

(SOS)at^ffname;1CaS* num^:ysOTOlJeJumS" ?nrtrhTseU ?n<3nsnan ""tain: 

sample, shipment and/or analytical oronf!i^at10n 0f any 9uaJ4ty control 
samples reported in the data packaged «n«untered In processing the 

state ?n the'cairN"^?^^^^"^^ th* Contractor shall 
re-analysis to be billable, and if !0f 2J? Wh"ner U cons1"rS the 

2n\5oTo^Sru.aJj: °f 4"y H^a! 5"a''ty 
resoljtlon. y of corrective actions taker,, ana tne 
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z.F A CASE NARRATIVE CASE 41 1335 
C o n t r a c t  ? 4 o  .  £ 3 - 0  5 - ' . ' 2 i Z  I D S  . N o  3 Z 5 3 7  

C  o  T t  p  u  C  h  e  m  L a b o r a t o r i e s ,  I r e  

S a m p l e  N u m b e r s  :  8 2 5 - 3 7  8 2  6 3 3  S Z 5  3  9  8 2 6 9 0  8 2 6 9 1  3 2 3  M  
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- :  t u ?•' t e  0  • -  »  
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"  - 2 5 ?  "  5  "  • "  a  C  i  -  r  ~ C  2  £  5 *  M  3 3 ?  
• D 5 " < o . - L :~J el b 

. ;  1 :  •"ac t  •. o3 -0  : -7263  
1: mpuCrem Laoorjtoriea, I nc 

tAWPUrS £ZS£5. BZ627, SZ<s93 

••ttached are re't rent Quality Assurance notices tealing with t*e era i/sio 
•>t» three'2! wite' camples associated witn case 1 3Tv ?DQ *<o SZ5s.s ~- = * 
samples cere scheduled far low level volatile, sen i 11 at 11 e . and pest cite 
a n a l y s i s  

The s atf.c 1 es were received in good condition on £-3-5? TKe jpsr ;cr i a: e 
: r . a  i  n - o r - ' - u s t o d v  a n d  t r a f f i c  r e t o r t  w e r e  a l l  i n  o r d e r  r - ?  '  -: - m p s r a t  u  • - ?  
upon :• e ce is' . s -  Tamcle sZ.£2S( r msat * -bowl • car e-tves t 
w as designa: a--' as : oricanal for "C. Sample BZ393 -as a c-.-si ?;.at ed 
r  insai e't " "«el 1 . a " d s a m o i e -Zoo: was ?. 0 e s , ta i . t - c .is -. .. i 
*  T  '  • •  o  1  a  1 1  .  e  r ^ j . ;  ' - i r  o n  i  v  O n e  V Q 4  f o r  s a m o l e  5 Z o 2 5  w a s  - O K  a n  i r  r .  • .  , s »  
a n d  t h i s  c  :  r  . •  r  s  n  :  s  - a s  d  :  :  -  n  •  r e d  a  -  ;  :  y  .  

o i at 1 1 r s 
The volatile M j i t i r s  were all analyzed within t h e  g  c •  . :  e  :  i  o: n  
rime c : nt . i  1 1  -  •  ;  ,- ; S  c - . m i l a r  o r c e n t  r  a t  i  o < - s  r . h l  o r  o  -  : • - • <  • •  •  ~  t  e t e t - : - .  
in all tnree volati. a samples. *ne concentration for ??,' •-•-nple -5? 
aslcw the cm-tract -eguired cuantitation 1 imi t > r ' e " r  . .ma  - r .  
tentatively identified compounds present in any of t~e *o'.?s 

SUM I VOLATILE? 
"he semi volatile 'r ict iors associated with this case . - • - • • .:win. 
•-1 qu i r e.r.er t s There we-** • o semivolat i le target anal v t e »  r e -sent in .,ny 
of "'the samples. "-ere were also no tentatively identified c c r.p oends crr?ent 

..-•'K3TICIDEE • 
"he pesticide samples for -his case met all holding tr.ne criteria 
were no post l-.ide target compounds present Sample SZiicE, the original 
for the spike evaiuat ions, was analyzed at i Sd dilution 

' i J h M A P Y '  
Surrogate recovery criteria were met for all fractions associated with 
-Ms case, "ho matri x/matr i < spiks duplicate data f . ~  the volatile 
evaluations passed ~.C requ i-ements excellently. For the seraivoia? ile 
spike analyses, £,4-Dinitrotoluene failed percent recovery rhe comoounds 
rhe.ro I. ' , 4-D i ch 1 orobentene, N-Nitroso-di-n-prop i 1 > , 4-ch i;ro-3-Met hy 1-
phenol, and 4-N Itropheno1 all failed percent relative t:-fer®nce. ̂ In 
:ne pesticide MS/MSD evaluations, Dieldrin, Endrin, and 4,4 -DDT failed 
percent recovery in the MSD analysis. The pesticide spike compounds 
Gamma-BHC(Lindane), Aldrin, and Dieldrin failed the percent relative^ 
differenco criterion. The Planks associated with this caso set cHe '-C 
requirements There was ore target analyte present in each ;f the voiatiie 
and semivolatlle Planks The concentrations for these compounds were below 
the OSQL Tr.e presence of these compounds were flagged with the 'B" foot-
rote accordingly wnen thev were present in the associated samples. 

R e l e a s e  c - f  t r . e  d a t a  c o n t a i n e d  i n  t h i s  h a r d c o p y  d a t a  p a c k a g e  a n d  m  t r e  c o m c u -  . y  
t o r - r e a d a b l e  c a t  a  s u b m i t t e d  o n  t h o  f l o p p y  d i s k e t t e  h a s  p e e n  a u t r o r u e a  o /  <  

t2 
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1A 
VOLATILE CRGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM TARS 

Lab Code: COMPP case No.: 11335 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 (g/mL) C 

Level: (low/med) LOW 
% Moisture: not dec. £ ' 

Column: (pack/cap) PACK 

EPA SAMPLE NO. 

3Z687 
Contract: 63-01-7263 

SAS No.: SDG No.: BZ687 

Lab Sample ID: 243764 

Lab File ID: GH043764C12 

Date Received: 02/03/89 

Date Analyzed: 02/07/89 

Dilution Factor: 1^0 

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3 
74-83- 9 
75-01- 4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
540-59-0 
67-66-3 
107-06- 2 
78-93-3 
71-55-6 
56-23-5 
108-05- 4 
75-27-4 
78-87- 5 
10061-01-5 
79-01- 6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
1330-20-7 

Chloromethane_ 
Bromomethane 
Vinyl Chloride. 
•Chloroethane 

-—Methylene Chloride. 
Acetone 
Carbon Disulfide 
l#l-Dichloroethene 
1,1-Dichloroethane 
1»2-Dichloroethene (total). 
Chloroform 
2-Dichloroethane. 

2-Butanone 
1,1#l-Trichloroethane_ 

~~~Carbon Tetrachloride 
Vinyl Acetate. 
Bromodichloromethane. 
2-Dichloropropane 

cis-l,3-Dichloropropene. 
Trichloroethene 

—Dibromochloromethane 
i»1/2-Trichloroethane_ 
Benzene 

——Trans-1,3-Dichloropropene_ 
—Bromoform 
-—4-Methyl-2-Pentanone_ 

2-Hexanone 
"—Tetrachloroethene 

1»1,2,2-Tetrachloroethane. 
Toluene. 
Chlorobenzene. 

—-Ethylbenzene_^ 
Styrene. 
Total Xylenes. 

FORM I VOA 1/87 Rev. 
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IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

5Z6S7 
Lab Name: COMPUCHEM LABS 

Lab Code: COMPU Case No.: 11335 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 (g/mL) G_ 

Level: (low/med) LOW 

% Moisture: not dec. i 

Column (pack/cap) PACK 

Contract: 68-01-7263 j 

SAS No.: SDG No.: BZ637 

243764 Lab Sample ID 

Lab File ID: GH043764C12 

Date Received: 02/03/89 

Date Analyzed: 02/07/39 

Dilution Factor: 1.0 

Number TICs found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

FORM I VOA-TIC 1/87 Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET EPA 'AMPLE NO. 

Lab Naae: compuchem labs 

Lab Code: CQMPU Case No.: 11335 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 (g/mL) C 

Level: (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) PACK 

| SZ688 
Contract: 68-01-7263 | 

SAS No.: SDG No.: BZ687 

CAS NO. COMPOUND 

Lab Sample ID: 243765 

Lab File ID: GH043765A12 

Date Received: 02/03/89 

Date Analyzed: 02/07/89 

Dilution Factor: l.o 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG q 

74-87-3 
74-83- 9 
75-01- 4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
540-59-0 
67-66-3 
107-06- 2 
78-93-3 
71-55-6 
56-23-5 
108-05- 4 
75-27-4 
78-87- 5 
10061-01-5 
79-01- 6 
124-48-1—*— 
79-00-5 
71-43-2 
10061-02-6 
75-25-2— 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
1330-20-7 

Chloromethane_ 
Bromomethane 
Vinyl Chloride. 
Chloroethane 
Methylene Chloride. 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene_ 
1,l-Dichloroethane 
1.2-Dichloroethene (total). 

—Chloroform 
1» 2-Dichloroethane. 
2-Butanone 
1,1,l-Trichloroethane_ 

—Carbon Tetrachloride. 
vinyl Acetate _] 
Bromodichloromethane. 
1» 2-Dichloropropane." 
cis-l,3-Dichloropropene 

—r-Trichloroethene 
Dibromochloromethane 

——1,1,2-Triehloroethane_ 
—Benzene 
—Trans-1,3-Dichloropropene. 
—Bromoform 
—4-Methyl-2-Pentanone. 
——2-Hexanone " 
—Tetrachloroethene 
—1t 1t2,2-Tetrachloroethane 

Toluene ~ 
—-Chlorobenzene 
—Ethylbenzene 

Styrene. 
—-Total Xylenes. 

12 U 
12 U 
12 u 
12 u 
32 
28 

6 u 
6 u 
6 u 
6 u 
*0 
6 u 

12 .tff? 
6 u 
6 u 

12 u 
6 u 
6 u 
6 u 
6 u 
6 u 
6 u 
6 u 
6 U 
6 u 

12 u 
12- u 

6 u 
6 u 
6 u 
6 u 
6 u 
6 u 
6 u 

FORM I VOA 1/87 Rev. 

M? 
S H H P f  F  D U i m i M  '  4  ' ! :  i  



IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE MO. 

BZ688 
Bi,nIiru-v r »ae contract: 6ijl-01-7?$3 Lab Name: i"o^PUCHEM LAbS—.— 

_ ..... qxe VIA • SDG No• : B2f687 
Lab Code: CQMgU . Case No.: 11335. SAS No.. 

Matrix: (soil/Water) SOIL 

sample wt/vol: —UL (<3/mL) S_ 

Level: (low/med) LQH 

% Moisture: not dec. —H 

column (pack/cap) PACK 

243765 Lab Sample ID: 

Lab File ID: GHQ4?765A12 

Date Received: 02/03/8% 

Date Analyzed: 02/Q7/g% 

Dilution Factor: U2 

dumber TICs found: —o 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KS 

COMPOUND NAME RT EST. CONC. 

FORM I VOA-TIC 
1/87 Rev. 

no 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NrO. 

Lab Name: compuchem r_&Rfi 

Lab Code: COMPU case No.: 11335 

Matrix: (soil/water) SOIL 

Sample vt/vol: 5.0 (g/mL) G_ 

Level: (low/med) LOW 

% Moisture: not dec. 7' 

Column: (pack/cap) PACK 

bz6S9 Contract: 63-OI-7?G-» 

SAS No.: SDG No.: BZ637 

CAS NO. 

74-87-3-
74-83- 9 
75-01- 4 — 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
540-59-0 
67-66-3 
107-06- 2 
78-93- 3 
71-55-6 
56-23-5 
108-05- 4 
75-27-4 
73-87-5 
10061-01-5 — 
79-01-6 — 
124-48-1-—-
79-00-5 
71-43-2 
10061-02-6— 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5-
108-88-3-
108-90-7— 
100-41-4 
100-42-5 
1330-20-7 

COMPOUND 

Chloromethane, 
Bromomethane. ~ 

Lab Sample ID: 2 4 3 7 7 5  

Lab File ID: GR043775R1? 

Date Received: 0 2 / 0 3 / n g  

Date Analyzed: 0 2 / 0 8 / a g  

Dilution Factor: 

CONCENTRATION UNITS: 

Vinyl Chloride, 
~—-Chloroethane. 
— Methylene Chloride 

Acetone 
Carbon Disulfide 
1-Dichloroethene 

1>1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform " 

——1,2 - Dichl oroethane 
~~~2-Butanone 

If1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 

—Bromodichloromethane_ 
—-1,2-Dichloropropane 

cis-1,3-Dichloropropene 
Trichloroethene ^ 
Dibromoch1oromethane 
irl,2-Trichloroethane 

-—Benzene 
Trans-i,3-Dichloropropene 
Bromoform 
4-Methy1-2-Pentanone 
2-Hexanone 
•Tetrachloroethene 
1,1,2,2-Tetrachloroethane 

-—Toluene " 
Chlorobenzene 
Ethylbenzene 
Styrene, 
Total Xylenes, 

5G. Q 

11 U 
11 U 
11 u 
11 u. 
17 A J. 
9 
5 u 
5 u 
5 u 
5 u 

5 u 
11 
5 u 
5 u 

11 u 
5 u 
5 u 
5 u : 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
11 u 
11 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

FORM I VOA 1/87 Rev. 

Ill 



IE 
VOLATILE CRGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: POM PUCK EH LABS 
Lab Code: CQMPU Case No.: 113 3.5 
Matrix: (soil/water) SOIL 
Sample wt/vol: 5.0 (g/mL) G_ 
Level: (low/med) LOW 
% Moisture: not dec. 7 
Column (pack/cap) PACK 

EPA SAMPLE NO. 

BZ689 
Contract: 63-01-7767 
SAS No.: SDG No.: BZ687 

Lab Sample ID: 243775 
Lab File ID: GR043775B12 
Date Received: 02/03/89 
Date Analyzed: 02/08/89 
Dilution Factor: l.o 

Number TICs found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

FORM I VOA-TIC 1/87 Rev. 

ni 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM LABS 

Lab Code: COMPU Case No.: 11335 
Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 (g/mL) £ 
Level: (low/med) LOW 
% Moisture: not dec. 47 
Column: (pack/cap) PACK 

EPA SAMPLE NO. 

BZ690 Contract: 68-01-77^7 

SAS No.: SDG No.: BZ687 
Lab Sample ID: 243776 
Lab File ID: G2R4.3776B1 ? 
Date Received: 
Date Analyzed: 02/09/aq 

Dilution Factor: 1.0 

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3 
74-83- 9 
75-01- 4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
540-59-0— 
67-66-3 
107-06- 2 
78-93-3 
71-55-6 
56-23-5 
108-05- 4 
75-27-4 
78-87- 5 
10061-01-5 
79-01- 6 
124-48-1—-*— 
79-00-5 
71-43-2 
1 0 0 6 1 - 0 2 - 6  

75-25-2 
1 0 8 - 1 0 - 1  

591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7— 
100-41-4— 
100-42-5 
1330-20-7 

—Ch 1 oromethane 
--Bromomethane 
—Vinyl Chloride, 
-Chioroethane 
—Methylene Chloride, 
—Acetone 
—Carbon Disulfide 
—1,1-Dichloroethene 
—1,l-Dichloroethane 
—1,2-Dichloroethene (total). 
—Chloroform ^ 
—1,2-Dichloroethane 
—2-Butanone 
—1,1,1-Trichloroethane 
—Carbon Tetrachloride_ 
—vinyl Acetate 
—Bromodichloromethane_ 
—1,2-Dichloropropane 
•cis-l, 3-Dichloropropene. 
-Trichloroethene 
-Dibromochloromethane 
-1,1,2-Trichloroethane 
-Benzene 
-Trans-1,3-Dichloropropene. 
-Bromoform 
-4-Methyl-2-Pentanone. 
-2-Hexanone 
-Tetrachloroethene 
-1,1,2,2-Tetrachloroethane 
-Toluene. 
-Chiorobenzene. 
-Ethylbenzene_J 
-Styrene. 
Total Xylenes. 

19 U 
19 u 
19 u 
19 u 
24 
42 
9 u 
9 u 
9 u 
9 u , & • 9 u 
19 -U'R. 
9 u 
9 u 
19 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
19 u 
19 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 

FORM I VOA 1/87 Rev. 
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IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPUCHEM LABS 

Lab Code: COMPU Case No.: 11335 
Matrix: (soil/water) SOIL 
Sample wt/vol: 5.0 (g/mL) C 
Level: (low/med) LOW 
% Moisture: not dec. 47 
Column (pack/cap) PACK 

EPA SAMPLE 

BZ690 
Contract: 68-01-7267 

SAS No.: SDG No.: BZ687 

Lab Sample ID: 243776 

Lab File ID: G2R43776B12 
Date Received: 02/03/89 
Date Analyzed: 02/09/89 
Dilution Factor: L0 

Number TICs found: CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

FORM I VOA-TIC 1/87 Rev. 

m 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: sa-01-7263 

EPA SAMPLE :.'0. 

Lab Name: rnMWiCHEM LABS 

Lab Code: COMPU Case No.: 11225 
Matrix: (soil/water) SOIL— 
Sample wt/vol: —5a2 (g/mL) 

Level: (low/med) 122 

% Moisture: not dec. —21 
Column: (pack/cap) ££££— 

BZ691 

SAS No.: SDG No,: sz597 

Lab Sample ID: 3*3777 
Lab File ID: 07R43777B12 

Date Received: 02/0?/$% 
Date Analyzed: 02/Q9/39, 

CAS NO. 

74-87-3 
74-83- 9 
75-01- 4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3-
540-59-0 
67-66-3 
107-06- 2 
78-93-3 
71-55-6 
56-23-5 
108-05- 4 
75-27-4 
78-87- 5 
10061-01-5— 
79-01- 6 
124-48-1—--
79-00-5 
71-43-2— 
10061-02-6— 
75-25-2 
1 0 8 - 1 0 - 1  

591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
1330-20-7— 

COMPOUND 

— C h l o r o m e t h a n e  

-  -  B r  o m o m e t h a n e ,  

CONCENTRATION UNITS: 
(ug/L or ug/Kg) 22Z2S 

—vinyl Chloride 
•—chloroethane. 
—Methylene Chloride. 
—Acetone. 
Carbon Disulfide 

• — 1 , l - D i c h l o r o e t h e n e .  

1 ,  i - D i c h l o r o e t h a n e  

l>2-Dichloroethene (total). 
Chloroform. 
1 , 2 - D i c h l o r o e t h a n e  

-2-Butanone 
1 , i , i - T r i c h l o r o e t h a n e _  

carbon Tetrachloride_ 
vinyl Acetate. —  v i n y i  n w c o w  

Bromodichloromethane. 
1,2-Dichloropropane. 
cis-l.3-Dichloropropene. 

—Trichloroethene. 
Dibromochloromethane_ 
1, i, 2-Trichloroethane. 

——Benzene nmi f — Trans-1,3-Dichloropropene_ 
Bromoform. 
4-Methy1-2-Pentanone. 
2-Hexanone. 
Tetrachloroethene 
fi,2f2-Tetrachloroethane. 

Toluene. 
Chlorobenzene. 
Ethylbenzene_ 
Styrene. 
Total Xylenes. 

Q 

14 t J 
14 I J 
14 J 
14 J 
10 ; BU 
19 L 

7 u 
7 u 
7 u 
7 u 
7 u 

u 
14 
7 u 
7 u 
14 u 
7 u 
7 u 
7 u 
7 u 
7 u 
7 u 
7 u 
7 u 
7 u 
14 u 
14 u 
7 u 
7 u 
7 u 
7 u 
7 u 
7 u 
7 u 

FORM I VOA 
1/87 Rev. 

nr 



IE 
VOLATILE ORGANXCS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

2 2 5 9 1  

Lab Name: COMPUCKSM LABS 
Lab Code: COMPP Case No.: 11335 

Matrix: (soil/water) SOIL 
Sample wt/vol: 5.0 (g/mL) £ 
Level: (low/med) LOW 
% Moisture: not dec. 26 
Column (pack/cap) PACK 

Contract: 68-01-7263 | 

SAS No.: SDG No.: BZ687 

Lab Sample ID: 243777 
Lab File ID: G2R43777B12 
Date Received: 02/03/89 
Date Analyzed: 02/09/89 
Dilution Factor: 1.0 

Number TICs found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
s a a s ^ = 3 8 g g r g ! H g g g  3 3 S S B 3 8 S S 3 S 8 S 3 8 S 3 3 S S S S S S 3 3 3 3  

======== ============= = = 5  = 3 = =  

1. INSTRUMENT ARTIFACT 0.80 39 
= = 5  = 3 = =  

FORM I VOA-TIC 1/87 Rev. 
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1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

BZ692 
Lab Name: COMPUCHEM LABS Contract: 68-01-7353 . 
Lab Code: COMPU Case No.: U33? SAS No.: SDG No.. SZML 
Matrix: (soil/water) SOIL_ Lab Sample ID: 21lUS 
Sample wt/vol: 5-0 (9/®L) 2 Lab File ID: G2R4?77gC» 
Level: (low/med) LOW Date Received: 03/0?/89 
% Moisture: not dec. _LA. ^te Analyzed: 02/99/9? 

Column: (pack/cap) PACK Dilution Factor: 
CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) U5ZE5 

74-87-3 
74-83- 9 
75-01- 4 
75-00-3 
75-09-2-
67-64-1 
75-15-0 
75-35-4 
75-34-3 
540-59-0 
67-66-3 
107-06- 2 
78-93-3 
71-55-6 
56-23-5 
108-05- 4 
75-27-4 
78-87- 5 
10061-01-5— 
79-01- 6 
124-48-1—--
79-00-5 
71-43-2 
10061-02-6— 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5— 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
1330-20-7 

—Chloromethane 
• --Bromomethane 
•—Vinyl Chloride. 
—Chloroethane. 
•Methylene Chloride. 
Acetone. 
Carbon Disulfide.. — 
1, i-Dichloroethene__ 
1,l-Dichloroethane 
1,2-Dichloroethene (total). 
Chloroform. 

—i,2-Dichloroethane 
2-Butanone 
1 , l , l - T r i c h l o r o e t h a n e .  

Carbon Tetrachloride_ 
Vinyl Acetate. 
B r o m o d i c h l o r o m e t h a n e .  

1 , 2 - D i c h l o r o p r o p a n e .  

c i s - 1 , 3 - D i c h l o r o p r o p e n e .  

T r i c h l o r o e t h e n e .  

—Dibromochloromethane 
—-1,i,2-Trichloroethane_ 
-—Benzene. 

Trans-1,3 - D i c h l o r o p r o p e n e _  

Bromoform. 
4-Methy1-2-Pentanone. 
2-Hexanone. 
T e t r a c h l o r o e t h e n e  

——1,1,2,2-Tetrachloroethane. 
Toluene. 
Chlorobenzene. 

—Ethylbenzene_ 
Styrene. 
Total Xylenes. 

12 
12 
12 
12 
16 
10 
6 
6 
6 
6 
6 
6 
12 
6 
6 

12 
6 
6 
6 
6 
6 
6 
6 
6 
6 
12 
12 
6 
6 
6 
6 
6 
6 
6 

U 
U 
u 
u 

u 
u 
u 
u 
u X 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I VOA 1/87 Rev. 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPUCHEM LABS 
Lab Code: COMPU Case No.: 11335 
Matrix: (soil/water) SOIL 
Sample wt/vol: 5.0 (g/mL) fi, 
Level: (low/med) LOW 
% Moisture: not dec. 2^ 
Column (pack/cap) PACK 

Number TICs found: 0 

CAS NUMBER COMPOUND NAME 

EPA SAMPLE NO. 

32692 Contract: 63-01-7?^ 

SAS No.: SDG No.: BZ687 
Lab Sample ID: 24377a 
Lab File ID: G2R4377ar^ 
Date Received: 02/03/ao 
Date Analyzed: 02/09/ag 
Dilution Factor: 1. 0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

EST. CONC. 

FORM I VOA-TIC 1/87 Rev. 

/7f 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM LABS Contract: 

Lab Code: COMPU Case No.: 11335 SAS No.: 

EPA SAMPLE NO. 

BZ625 

SDG No.: BZ625 
Matrix: (soil/water) WATER 
Sample wt/vol: 5.0 (g/mL) ML 
Level: (low/med) LOW 
% Moisture: not dec. 1 
Column: (pack/cap) PACK 

Lab Sample ID: 243752 
Lab File ID: 
Date Received: 02/03/89 
Date Analyzed: 
Dilution Factor: l.o 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 — Chloromethane 10 U 
74-83 -9 Bromomethane 10 U 
75-01-4 vinyl Chloride 10 u 
75-00-3———Chloroe thane 10 u 
75-09-2- Methylene Chloride 5 u 
67-64-1— ——Acetone 10 X&r 75-15-0———Carbon Disulfide 5 U 
75-35-4 —1.1-Dichloroethene 5 U 
75-34-3—— 1.1-Dichloroethane 5 U 
540-59-0 1.2-Dichloroethene (total) ̂ 5 u 
67-66-3—— -Chloroform 2 J 
107-06-2— 1.2-Dichloroethane 5 u 
78-93 -3 ——— 2 -Butanone 10 
71-55-6——1.1.1-Trichloroethane 5 u 
56-23-5 Carbon Tetrachloride 5 u 
108-05-4———Vinyl Acetate 10 u 
75-27-4——-—Bromodichloromethane 5 u 
78-87-5— — 1.2 -Dichloropropane 5 u 
10061-01-5 —^cis-1,3-Dichloropropene 5 u 
79-01-6——Trichloroethene 5 u 
124-48-1 —Dibromochloromethane 5 u 
79-00—5— —lf 1,2-Trichloroethane 5 u 
71-43-2 Benzene 5 u 
10061-02-6- Trans-1,3-Dichloropropene, 5 u 
75-25-2- ——Bromoform 5 u 
108-10-1— 4-Methyl-2-Pentanone 10 u 
591-78-6—-—2-Hexanone 10 u 
127-18-4————Tetrachloroethene , . 5 u 
79-34-5———l ,1,2,2-Tetrachloroethane 5 u 
108-88-3———Toluene 5 u 
108-90-7———Chlorobenz ene 5 u 
100-41-4——Ethylbenzene 5 u 
100-42-5——Styrene 5 u 
1330-20-7 Total Xvlenes 5 u 

FORM I VOA 1/87 Rev 
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1A 
VOLATILE QRGANICS ANALYSIS DATA SHEET EPA SAMPLE NO. 

32693 Lab Name: gQKPVCBgM Contract: 68-01-7?*-. 

Lab Code: COM*? Case No.: JLUi5_ SAS No.: SDG No.: BZ625 
Matrix: (soil/water) WATER 
Sample vt/vol: 5.0 (g/mL) ML 
Level: (low/med) LOW 
% Moisture: not dec. ' 
Column: (pack/cap) PACK 

Lab Sample ID: 243762 

Lab File ID: CN043762AQ-. 
Date Received: 02/03/89 
Date Analyzed: 02/04/89 
Dilution Factor: 1.o 

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

7 4 - 8 7 - 3  

7 4 - 8 3 -  9  

7 5 - 0 1 -  4  

7 5 - 0 0 - 3  

7 5 - 0 9 - 2 -

6 7 - 6 4 - 1  

7 5 - 1 5 - 0 -

7 5 - 3 5 - 4  

7 5 - 3 4 - 3  

5 4 0 - 5 9 - 0  

6 7 - 6 6 - 3  

1 0 7 - 0 6 -  2  

7 8 - 9 3 - 3  

7 1 - 5 5 - 6  

5 6 - 2 3 - 5  

1 0 8 - 0 5 -  4  

7 5 - 2 7 - 4  

7 8 - 8 7 -  5  

1 0 0 6 1 - 0 1 - 5  

7 9 - 0 1 -  6  

1 2 4 - 4 8 - 1  

7 9 - 0 0 - 5  

7 1 - 4 3 - 2 -

1 0 0 6 1 - 0 2 - 6  

7 5 - 2 5 - 2  

1 0 8 - 1 0 - 1 -

5 9 1 - 7 8 - 6  

1 2 7 - 1 8 - 4  

7 9 - 3 4 - 5  

1 0 8 - 8 8 - 3  

1 0 8 - 9 0 - 7  

1 0 0 - 4 1 - 4  

1 0 0 - 4 2 - 5  

1 3 3 0 - 2 0 - 7  

Chioromethane_ 
Bromomethane 

—-vinyl Chloride. 
—Chloroethane 

Methylene Chloride. 
Acetone 
Carbon Disulfide 
1> 1-Dichloroethene. 
1>1-Dichloroethane 
l»2-Dichloroethene (total) 

-—Chloroform 
1t2-Dichloroethane 
2-Butanone 
1, 1, 1-Trichloroethane 
Carbon Tetrachloride." 

——Vinyl Acetate. 
—-Bromodichloromethane. 

1r2-Dichloropropane 
cis-l,3-Dichloropropene. 
Trichloroethene 

~~~ Dibromochloromethane_ 
—1,1,2-Trichloroethane 
-—Benzene 

Trans-l,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone. 

—-2-Hexanone 
Tetrachloroethene 

—1,1,2,2-Tetrachloroethane 
—Toluene 
—-Chlorobenzene. 

Ethylbenzene_I 
Styrene. 

—Total Xylenes. 

FORM I 70A 1/87 Rev. 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE MO. 

BZ627 Lab Name: COMPUCHEM LABS Contract: 68-01-776-* 

Lab Code: CQMPg Case No.: 11335 SAS No.: SDG No.: BZ625 
Matrix: (soil/water) WATER 

Sample vt/vol: 5.0 (g/mL) ML 
Level: (low/med) LOW 

% Moisture: not dec. ' 
Column: (pack/cap) PACK 

243763 Lab Sample ID 

Lab File ID: 
Date Received: 02/03/ag 

Date Analyzed: 02/04/ag 
Dilution Factor: l.o 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3 
74-83- 9 
75-01- 4 
75-00-3 
75-09-2 — 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
540-59-0 
67-66-3 
107-06-2—— 
78-93-3 
71-55-6 
56-23-5 
108-05- 4 
75-27-4 
78-87- 5 
10061-01-5—-
79-01- 6 
124-48-1 
79-00-5 
71-43-2— 
1 0 0 6 1 - 0 2 - 6  

75-25-2 
1 0 8 - 1 0 - 1  

591-78-6 
127-18- 4  

79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
1330-20-7 

—Chloromethane 
—Bromomethane 
—Vinyl Chloride. 
—Chloroethane 
—Methylene Chloride. 
—Acetone ~ 
Carbon Disulfide 
1,l-Dichloroethene_ 
1,l-Dichloroethane_ 
-1,2-Dichloroethene (total). 
-Chloroform 
•1,2-Dichloroethane_ 
-2-Butanone 
-1,1,1-Trichloroethane. 
-Carbon Tetrachloride 
-Vinyl Acetate. 
- Bromodichloromethane. 
-1,2-Dichloropropane_ 
-cis-l,3-Dichloropropene„ 
-Trichloroethene ~ 

—Dibromochloromethane 
-1,1,2-Trichloroethane. 
-Benzene 
-Trans-l,3-Dichloropropene. 
-Bromoform ~ 
-4-Methyl-2-Pentanone. 
-2-Hexanone 
Tetrachloroethene. 
-1,1,2,2-Tetrachloroethane. 
-Toluene 
-Chlorobenz ene. 
-Ethylbenzene_ 
-Styrene. 

—Total Xylenes. 

FORM I VOA 1/87 Rev. 

SQHPLE DQTQ PQCKQ8E 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO. 

BZ687 Ub WHfgatm TJlB<i contract: 
Lab Coda: C9HPV Case No.: 11335 oao »- . NO* • SDG No. : BZ687 
Matrix: (soil/water) SOIL 
Sample vt/vol: 30.A (g/mL) g 
Level: (low/med) LOW 

% Moisture: not dec. a dec. 

Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) N pH: 7.7 

Lab Sample ID: 243764 

Lab File ID: G3J4376AR|6 
Date Received: 02/03/«g 
Date Extracted: 02/07/ao 
Date Analyzed: 02/09/ag 
Dilution Factor: 1.0 

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

1 0 8 - 9 5 - 2  

1 1 1 - 4 4 - 4  

9 5 - 5 7 - 8  

5 4 1 - 7 3 - 1 — —  

1 0 6 - 4 6 - 7  

1 0 0 - 5 1 - 6  

9 5 - 5 0 - 1 — —  

9 5 - 4 8 - 7  

3 9 6 3 8 - 3 2 - 9 —  

1 0 6 - 4 4 - 5  

6 2 1 - 6 4 - 7  

6 7 - 7 2 - 1  

9 8 - 9 5 - 3  

7 8 - 5 9 - 1  

8 8 - 7 5 - 5  

1 0 5 - 6 7 -  9  

6 5 - 8 5 - 0  

1 1 1 - 9 1 - 1 — —  

1 2 0 - 8 3 - 2 — - —  

1 2 0 - 8 2 - 1  

9 1 - 2 0 - 3  

1 0 6 - 4 7 -  8  

8 7 - 6 8 -  3  

5 9 - 5 0 - 7  

9 1 - 5 7 - 6  

7 7 - 4 7 - 4  

8 8 - 0 6 -  2  

9 5 - 9 5 - 4  

9 1 - 5 8 - 7  

8 8 - 7 4 - 4  

1 3 1 - 1 1 - 3  

2 0 8 - 9 6 - 8  

6 0 6 - 2 0 - 2  

Phenol 
bis(2-Chloroethyl)Ether. 
2-Chlorophenol. 
3-Dichlorobenzene 

---1 < 4-Dichlorobenzene 
Benzyl Alcohol 
1»2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)Ether 
4-Methylphenol. 
N-N itroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone ~ 
2-Nitrophenol. 
2,4-Dimethylphenol 

—Benzoic Acid 
bis(2-Chloroethoxy)Methane 

—2,4-Dichlorophenol 
~~~i > 2,4-Trichlorobenzene 
—Naphthalene 

4-Chloroaniline 
—-Hexachlorobutadiene 

4-Chloro-3-Methylphenol 
2-Methylnaphthalene. 
Hexachlorocyclopentadiene. 
2,4,6-Trichlorophenol ^ 

—~2,4,5-Trichlorophenol 
2-Chloronaphthalene 

—2-Nitroaniline 
—Dimethyl Phthalate. 
—Acenaphthylene. 

2,6-Dinitrotoluene 

FORM I SV-l 1/87 Rev. 
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1C 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

contract: sa-oi-7263 

EPA SAMPLE MO. 

Lab Name: coMPPCHEM LABS 

Lab Code: COMPP Case No.: U335 

Matrix: (soil/water) SOIL 
Sample wt/vol: 30.4 (g/mL) G 

Level: (low/med) LOW 
% Moisture: not dec. i ' dec. 
Extraction: (SepF/Cont/Sonc) SQHfi 
GPC Cleanup: (Y/N) H— pH: —LiZ 

BZ687 

SAS No. • SDG NO.: BZ687 

Lab Sample ID: 243764 

CAS NO. COMPOPND 

Lab File ID: G3J43764B16 

Date Received: 02/03/89 
Date Extracted: 02/07/89 

Date Analyzed: 
Dilution Factor: l.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

99-09- 2 
83-32- 9 
51-28-5 
100-02- 7 
132-64-9—— 
121-14-2 
84-66- 2 
7005-72-3 
86-73-7 
1 0 0 - 0 1 -  6  

534-52-1 
86-30- 6 
101-55- 3 
118-74-1 
87-86- 5 
85-01- 8 
120-12-7 
84-74-2— 
206-44-0—--
129-00-0 
85-68- 7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9-— 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

—-3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 

——4-Nitrophenol 
Dibenzofuran 

—2,4-Dinitrotoluene. 
Diethylphthalate. 

——4-Chlorophenyl-phenylether_ 
Fluorene. 
4-Nitroaniline 
416-Dinitro-2-Methylphenol. 
N-Nitrosodiphenylamine (1). 
4 _ Bromopheny1-pheny1ether 

——Hexachlorobenzene 
-Pentachlorophenol 
Phenanthrene 
Anthracene. 
Di-n-Butylphthalate. 

——Fluoranthene 
Pyrene. 
Butylbenzylphthalate 
3,3' -Dichlorobenzidine. 

——Benzo(a)Anthracene 
——Chrysene 

bis(2-Ethylhexy1)Phthalate. 
Di-n-Octyl Phthalate 

—Benzo(b)Fluoranthene 
——Benzo(k)Fluoranthene 

Benzo ( a) Pyrene. 
Indeno(1,2,3-cd)Pyrene. 
Dibenzo(a,h)Anthracene. 

-—-Benzo(g,h,i)Perylene— 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

1700 U 
350 u 

1700 u 
1700 u 

350 u 
350 u 
350 u 
350 u 
350 u 

1700 u 
1700 u 

350 u 
350 u 
350 u 

1700 u 
350 U 
350 u 
150 J 
350 u 
350 u 

2200 
710 u 
350 U 
350 u 

1100 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

1/87 Rev. 

1*3 



IF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPUCHEM LABS Contract: 

Lab Code: COMPU Case No.: 11335 SAS No.: 

EPA SAMPLE NO. 

32687 

SDG No.: BZ687 
Matrix: (soil/water) SOIL 
Sample vt/vol: 30.4 (g/mL) 2 
Level: (low/med) LOW 
% Moisture: not dec. §. dec. 
Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) N PH: 7.7 

Lab Sample ID: 243764 
Lab File ID: 
Date Received: 
Date Extracted: 

Date Analyzed: 02/09/89 
Dilution Factor: 1.0 

Number TICs found: 12 CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME 
1. BLANK CONTAMINANT 2. BLANK CONTAMINANT 3 . UNKNOWN SUBST. HYDROCARBON 4. ALDOL 5. UNKNOWN SUBST. HYDROCARBON 6. UNKNOWN 7. UNKNOWN 8. UNKNOWN 9. UNKNOWN 10. UNKNOWN 11. UNKNOWN 12. UNKNOWN 

RT 
4.72 
4.80 
5.52 
5.68 
6.12 
6.70 
15.55 
16.39 
17.09 
17.39 
19.20 
19.94 

EST. CONC. 

430 
540 
500 
860 
290 
250 
180 
250 
210 
430 
210 
250 

Q 
S S S S 8  

av 
J * .  

J 
J* 
J S  

J: 
J; X, 
Jti 

FORM I SV-TIC 1/87 Rev. 



SEMIVOLATILE ORGANrcS^AHALVSIS DATA SHEET EPA SAMPLE 

3Z688 Lab Na»e: COMPPCHttf rpr«. Contract: 63-01- 7 7 ^  Lab Code: c o m p u  — — - - j o e * .  

"" - Case »o-i illai. S A S N o . :  m  „  

Matrix: (aoU/wat.r) stm. ' SZSM-
Sample w/vol: ^ 
Level: (low/med) LOW 
% Moisture: not dec. __L1 dec_ 
Extraction: (SepF/Cont/Sonc) gang 
GPC Cleanup: (Y/N) N pH. 7 ̂  

Lab Sample ID: 2437*5 
Lab File ID: GH0437*5ng 
Date Received: 02/m/aa 
Date Extracted: 02/07/flo 
Date Analyzed: Q2/og/<fo 
Dilution Factor: 1. q 

CAS NO. 

108-95-2 
111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6-
95-50-1 
95-48-7 
39638-32-9— 
106-44-5—--
621-64-7 
67-72-1 
98-95-3 , 
78-59-1— 
88-75-5 
105-67- 9 
65—.8 5.̂ .0 P--
111-91-1 
120-83-2—-— 
120-82-1-
91-20-3 
106-47- 8 
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
88-06- 2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 

COMPOUND CONCENTRATION UNITS-Cug/L or ug/Kg) UG/KG 
Phenol . ^ 

IIII?1pi?"Cflloroethyl) Ether 2-Chlorophenol ~ 
»3-Dichlorobenzene " 

_'4~Dichlorobenzene 
::: n2yl Alc°hol ~ 
—1'2-Dichlorobenzene 

2-Methylphenol 
• • • K * a  /^ AW1  .  

- pr.enoi 
rpropyl 1 Ether-

* — N - N i t r o a n - n <  _ „ _ r >  —  

Nitrobenzene ~ 
Isophorone. ~ ' 
2-Nitrophenol_ 
2,4-Dimethylphenol Benzoic Acid. nv-iu 

.-"2 a n72?J0r0#thoxy) Methane 2,4-Dichlorophenol 
-IlĴ Ĥ Tfichlorobenzene Naphthalene 

4-chloroaniline 7 «rosnxline 
Hexachlorobutadiene 

:::?4:S^r?-3-MethyiPb^r 
2 Methylnaphthalene * necnylnaphthalene 

H" 5e!fafhi;0"cycl0Pentadiene 
2,4,6-Tnchlorophenol_ " Z''z A " c « A o r o p n e n o l  I'4'f"Trichlorophenol" ~~?~HbloronaPhthalene ' —2-Nitroaniline — —Dimethyl Phthalate —Acenaphthylene 

~"2,6-Dinitrotoluene 

380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 

1800 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 

1800 
380 

1800 
380 
380 
380 

U u u u u u u u 
UJ~ u u u u u u y 
0*, 

u  u u u u u u u u u u u u u u u 
f o r m  I  sv-l 1/87 Rev. 



1C 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BZ688 
u l  " B S  c o n t r a c t :  W - 5 1 - 7 W  

w b  c o d a :  CQMPP c a s e  H o . :  1 1 2 2 5 -  S I S  H o . :  ^  

Matrix: (soil/water) SOIL— 
Sample wt/vol: 3 ° t 5 .  ( g / m L )  £  

Level: (low/med) LSSL— 
% Moisture: not dec. —11 dec. 
Extraction: ( S e p F/Cont/Sonc) S0JJ£ 

GPC cleanup: (Y/N) N— pH: —2-J 

Lab Sample ID: 343765 
Lab File ID: r.qQ43765C16 

Date Received: Qg/03/39, 
Date Extracted: 02/07/89 
Date Analyzed: 03/09/8% 

Dilution Factor: l_J2 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KQ 

9 9 - 0 9 -  2  

8 3 - 3 2 -  9  

5 1 - 2 8 - 5  

1 0 0 - 0 2 -  7  

1 3 2 - 6 4 - 9  

1 2 1 - 1 4 - 2  

8 4 - 6 6 -  2  

7 0 0 5 - 7 2 - 3  

8 6 - 7 3 - 7  

1 0 0 - 0 1 -  6  

5 3 4 - 5 2 - 1  

8 6 - 3 0 -  6  

1 0 1 - 5 5 -  3  

1 1 8 - 7 4 - 1  

8 7 - 8 6 -  5  

8 5 - 0 1 -  8  

1 2 0 - 1 2 - 7  

8 4 - 7 4 -  2  

2 0 6 - 4 4 - 0 — - -

1 2 9 - 0 0 - 0  

8 5 - 6 8 -  7  

9 1 - 9 4 - 1  

5 6 - 5 5 - 3  

2 1 8 - 0 1 - 9  

1 1 7 - 8 1 - 7 - —  

1 1 7 - 8 4 - 0  

2 0 5 - 9 9 - 2  

2 0 7 - 0 8 -  9  

5 0 - 3 2 - 8 -

1 9 3 - 3 9 - 5 —  

5 3 - 7 0 - 3  

1 9 1 - 2 4 - 2 —  

3 - N i t r o a n i l i n e  

— - A c e n a p h t h e n e  

2 , 4 - D i n i t r o p h e n o l  

4 - N i t r o p h e n o l  

Dibenzofuran 
- 2 , 4 - D i n i t r o t o l u e n e _  

- — D i e t h y l p h t h a l a t e .  

4 - C h l o r o p h e n y l-phenylether 
Fluorene 
4-N itroanil ine -
4 , 6 - D i n i t r o - 2 - M e t h y l p h e n o l  

H - N i t r o s o d i p h e n y l a m i n e  ( 1 )  

_ _ __ 4-Bromopheny1-phenylether 
Hexachlorobenzene — 
P e n t a c h l o r o p h e n o l  

P h e n a n t h r e n e .  

Anthracene 
. . — o i - n - B u t y l p h t h a l a t e .  

F l u o r a n t h e n e  

——Pyrene. — — - r y  e  — i  

B u t y l b e n z y l p h t h a l a t e .  
^  A  a M  J  y 9  9  r t  1  T  —3,3' -Dichlorobenz idine 
Benzo(a)Anthracene 
C h r y s e n e  W i A  J  _  
b i s ( 2 - E t h y l h e x y l ) P h t h a l a t e .  

D i - n - o c t y l  P h t h a l a t e  

Benzo(b)Fluoranthene 
,——Benzo(k)Fluoranthene 

B e n z o ( a ) P y r e n e .  

I n d e n o ( 1 , 2 , 3 - c d ) P y r e n e .  

D i b e n z o ( a , h ) A n t h r a c e n e ,  

B e n z o ( g , h , i ) P e r y l e n e —  

1 8 0 0  

3 8 0  

1 8 0 0  

1 8 0 0  

3 8 0  

3 8 0  

3 8 0  

3 8 0  

3 8 0  

1 8 0 0  

1 8 0 0  

3 8 0  

3 8 0  

3 8 0  

1 3 0 0  

3 8 0  

3 8 0  

3 8 0  

3 8 0  

3 8 0  

210 
7 6 0  

3 8 0  

3 8 0  

1 3 0  

3 8 0  

3 8 0  

3 8 0  

3 8 0  

3 8 0  

3 8 0  

3 8 0  

(1) -  C a n n o t  b e  s e p a r a t e d  f r o m  D i p h e n y l a m i n e  

FORM I sv-2 

u 
u 
u 

Sr 

UX 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J  

u 
u 
u 
J  "  

u 
u 
u 
u 
u 
u 
u 
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IF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
EPA SAMPLE NO. 

BZ688 Lab Names COMPUCHEM LABS Contract: 68-01-7263 

Lab code: COMPV Case No.: IU1L. SAS No.: SDG No.. B7fifl7 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.5 (g/mL) g 
Level: (low/med) LOW 
% Moisture: not dec. ' dec. 

Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) H_ pH: 7.3 

Number TICs found: 7 

Lab Sample ID: 243765 
Lab File ID: 
Date Received: 

Date Extracted: 

Date Analyzed: 02/09/89 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER 
1. 
2. 
3. 
4. 
5. 
6. 
7. 

COMPOUND NAME 
BLANK CONTAMINANT 
UNKNOWN SUBST. HYDROCARBON 
ALDOL 
ALDOL 
UNKNOWN SUBST. 
UNKNOWN 
UNKNOWN 

HYDROCARBON 

RT 
s s a a a a t  

4.95 
5.65 
5.82 
6.25 
6.85 

21.39 
22.09 

EST. CONC. 

420 
840 
380 
340 
380 
530 
840 

• STK 
J .  

BXT* XT t 
jr 

FORM I SV-TIC 1/87 Rev. 
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IB 
SEMIVOLATI'LE ORGANICS ANALYSIS DATA SHEET SPA SAMPLE NO. 

BZ689 ^ Name: wwwaim TAPS Contract: aa-m.t: 

Lab code: soffit case No.: lliiL SAS No.: SDO No.: BZf.7 
Matrix: (soil/water) SOIL 
Sample wt/vol: 30.2 (g/mL) 2 
Level: (low/med) LOW 

% Moisture: not dec. 7- dec. 

Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) pH: 7.a 

CAS NO. COMPOUND 

Lab Sample ID: 24377s 
Lab File ID: 

Date Received: 02/03/89 

Date Extracted: 02/07/a? 
Date Analyzed: 02/09/89 
Dilution Factor: l.oo 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG G 

108-95-2 
111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
39638-32-9— 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1-
120-83-2 
1 2 0 - 8 2 - 1  

91-20-3 
106-47- 8 
87-68-3 — 
59-50-7 
91-57-6— 
77-47-4-
88-06- 2 — 
95-95-4 
91-58-7 
88-74-4-
131-11-3 — 
208-96-8-
6 0 6 - 2 0 - 2  

Phenol 
bis(2-Chloroethyl)Ether 
2-Chlorophenol. 
if 3-Dichlorobenzene, 
4-Dichlorobenzene 

Benzyl Alcohol 
—~-l» 2-Dichlorobenzene. 

2-Methylphenol 
— bis(2-Chloroisopropyl)Ether 

4-Methylphenol. 
N-Nltroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene ~ 
Isophorone 
2-Nitrophenol. 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Methane 
2, 4-Dichlorophenol 

"""If 2,4-Trichlorobenzene 
Naphthalene 

•—4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol. 
2-Methylnaphthalene. —  w * *  j  a n a H i t u i a x e n B  

—Hexachlorocyc1opentadiene_ 
~2,4,6-Trichlorophenol ~ 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 

—2-Nitroaniline 
—Dimethyl Phthalate 
—Acenaphthylene. 
~~~2,6-Dinitrotoluene_ 

3 50 U 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
3 50 u 

1700 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

1700 u 
350 u 

1700 u 
350 u 
350 u 
350 u 

FORM I SV-l 1/87 Rev. 



1C 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE 

BZ689 Lab Mass: C9KPVCHEM ̂ 85 Contract: 68-01-7^-} 
Lab Code: COMPU Case No.: 11335 sac . ***" aAa • SDG No.: BZ687 
Matrix: (soil/water) SOIL 
Sample wt/vol: 30.2 (g/mL) g 
Level: (low/med) LOW 
I Moisture: not dec. 7 - dec. 

Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) H__ PH: 7-1 

Lab Sample ID: 243775 

Lab File ID: GH043775r^ 
Date Received: 02/07/^ 
Date Extracted: 02/07/99 
Date Analyzed: 02/09/50 
Dilution Factor: 1.00 

CAS NO. COMPOUND CONCENTRATION UNITS: 
(Ug/L or ug/Kg) UG/KG 

99-09- 2 
83-32- 9 
51-28-5 
100-02- 7 
132-64-9 
121-14-2 
84-66- 2 
7005-72-3 
86-73-7 
1 0 0 - 0 1 -  6  

534-52-1-
86-30- 6 
101-55- 3 
118-74-1 
87-86- 5 
85-01- 8 
120-12-7 
84-74- 2 — 
206-44- 0 
129-00-0 
85-68- 7 
91-94-1 
56-55-3 — 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08- 9 
50-32-8 
193-39-5— 
53-70-3 
191-24-2 

-3-Nitroaniline_ 
-Acenaphthene. 
2,4-Dinitrophenol 

•——4-Nitrophenol 
Dibenzofuran, 

""——2,4-Dinitrotoluene 
Diethylphthalate. 
4—Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline t' 6.7Dinitr°-2-Methylphenol 
N-Nitrosodiphenylamine (l) 
4-Bromophenyl-phenylether_ 
Hexachlorobenzene 

^ Pentachlorophenol 
~—Phenanthrene 
""•Anthracene. ~ 

Di-n-Butylphthalate 
Fluoranthene 

—— Pyrene 
• Butylbenzylphthalate 
'"~"3»3'-Dichlorobenzidine 
'"""Benzo(a)Anthracene 

Chrysene. 
£is(2-Ethylhexyl)Phthalate 
Di-n-Octyl Phthalate 

—Benzo (b) Fluoranthene. 
——Benzo (k) Fluoranthene 
—Benzo (a) Pyrene. 

Indeno (1,2,3 -cd) Pyrene. 
——Dibenzo (a, h) Anthracene. 

Benzo(g,h,i)Perylene | 
1) - Cannot be separated from Diphenylamine 

1700 U 
350 u 

1700 u 
1700 UJ~ 

350 u 
350 ucr 
350 u 
350 u 
350 u 

1700 u 
1700 u 

350 u 
350 u 
350 u 

1700 u 
350 u 
350 u 

64 J 
350 u 
350 u 
350 u 
700 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

FORM I SV-2 1/87 Rev 

/f? 



IF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
-PA SAMPLE NO. 

B2689 Lab Names CQMPUCHEH L&5? Contract: 68-01-7257 

Lab Code: COMPff— Case No.: 11335 SAS No.: _____ SD<; jf0< ; 33637 
Matrix: (soil/water) SOIL 
Sample wt/vol: 30.2 (g/mL) 
Level: (lov/med) LOW 
% Moisture: not dec. 7 ' dec. 
Extraction: (SepF/Cont/Sonc) SQNC 
GPC Cleanup: (Y/N) N_ pH: 7.a 

Lab Sample ID: 243775 
Lab File ID: GH043775O75 
Date Received: 02/03/a^ 
Date Extracted: 02/07/89 
Date Analyzed: 02/09/89 
Dilution Factor: 1.00 

Number TICs found: 14 CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 

COMPOUND NAME 
BLANK CONTAMINANT 
BLANK CONTAMINANT 
UNKNOWN SUBST. HYDROCARBON 
ALDOL 
ALDOL 
ALDOL 
UNKNOWN SUBST. HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

EST. CONC. 

BJK jN 
SfcT K 

AJ IK 
AJ\C 

JM/ 
J: 
J" 
J 
J 
J 
Jf J'(V 

FORM I SV-TIC 1/87 Rev. 

HO 



IB 
SEMIVOLATILZ ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPPCHEM LABS 
Lab Code: COMPU Case No.: 11335 
Matrix: (soil/water) SOIL 

Sample wt/vol: 30.2 (g/mL) G 
Level: (low/med) LOW 
% Moisture: not dec. 47 dec. 
Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) N pH: 7.2 

EPA SAMPLE "0. 

BZ690 
Contract: 68-01-7263 

SAS No.: SDG No.: BZ687 
Lab Sample ID: 2 43 77 6 

Lab File ID: GH043776A16 
Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/09/89 
Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

108-95-2-
111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
39638-32-9 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2—-— 
1 2 0 - 8 2 - 1  

91-20-3 
106-47-8 — 
87-68- 3 
59-50-7 
91-57-6 
77-47-4-
8 8 - 0 6 -  2  

95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
6 0 6 - 2 0 - 2  

Phenol 
bis(2-Chloroethyl)Ether, 
2-Chlorophenol, 

-—1,3-Dichlorobenzene_ 
1,4-Dichlorobenzene_ 
Benzyl Alcohol. 
1,2-Dichlorobenzene_ 
2-Methylphenol. 

-—bis(2-Chloroisopropyl)Ether, 
4-Methylphenol. 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane. 
Nitrobenzene 
Isophorone 
2-Nitrophenol. 
2,4-Dimethylphenol. 
Benzoic Acid 

-—bis(2-Chloroethoxy)Methane 
—2,4-Dichlorophenol 

1,2,4-Trichlorobenzene 
Naphthalene. 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol. 
2-Methylnaphthalene. 
Hexachlorocyc1opentadiene, 

—-2,4,6-Trichlorophenol 
—2,4,5-Trichlorophenol 

2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate, 
Acenaphthylene, 
2,6-Dinitrotoluene 

FORM I SV-1 1/87 Rev. 

/?/ 



1C 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: roMPUCHEM LABS 
Lab Code: COMPU Case No.: 11335 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.2 (g/mL) S 
Level: (low/med) LOW 
% Moisture: not dec. 47 dec. 

Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) N pH: 7.2 

EPA SAMPLE N'O. 

5Z69C Contract: 68-01-7789 

SAS No.: SDG No.: BZ687 
Lab Sample ID: 
Lab File ID: 

24377 6 

CAS NO. COMPOUND 

GH043776A16 
Date Received: 02/03/39 
Date Extracted: 02/07/89 
Date Analyzed: 02/09/89 
Dilution Factor: l.oo 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

99-09- 2 
83-32- 9 
51-28-5 
100-02-7—-
132-64-9 
121-14-2 
84-66- 2 
7005-72-3 
86-73-7 
1 0 0 - 0 1 -  6  

534-52-1 
86-30- 6 
101-55- 3 
118-74-1 
87-86- 5 
85-01-8 -
120-12-7 
84-74- 2 
206-44-0™— 
129-00-0 
85-68- 7 
91-94-1— 
56-55-3 — 
218-01-9 
117-81-7 
117-84-0—— 
205-99-2 
207-08- 9 
50-32-8——-
193-39-5 
53-70-3 
191-24-2—— 

3-Nitroaniline_ 
Acenaphthene. 
2,4-Dinitrophenol_ 
4-Nitrophenol ~ 
Dibenzofuran 

——2,4-Dinitrotoluene_ 
Diethylphthalate. 
4-Chlorophenyl-phenylether_ 
Fluorene 
4-Nitroanil ine. . 
4,6-Dinitro-2-Methylphenol_ 
N-Nitrosodiphenylamine (1). 
4-Bromopheny1-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 

—-Di-n-Buty1phtha1ate_ 
——Fluoranthene 

Pyrene. 
Butylbenzylphthalate 

——3,3' -Dichlorobenzidine. 
Benzo(a)Anthracene 
Chrysene. 

• bis(2-Ethylhexyl)Phthalate. 
Di-n-Octyl Phthalate 

——Benzo(b)Fluoranthene 
——Benzo(k)Fluoranthene 

Benzo(a)Pyrene_ 
Indeno(1,2,3-cd)Pyrene. 
Dibenzo(a,h)Anthracene. 
Benzo(g,h,i)Perylene 

(1) - Cannot be separated from Diphenylamine 

3000 
620 
3000 
3000 
620 
620 
620 
620 
620 
3000 
3000 
620 
620 
200 

3000 
620 
620 
470 
620 
620 
620 
1200 
620 
620 
2500 
620 
620 
620 
620 
620 
620 
620 

U 
u 
u 
03" 
u 
VT 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

FORM I SV-2 1/87 Rev. 

/% 



IF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPUCHEM LABS Contract: 
Lab Code: COMPU Case No.: 11335 SAS No.: 
Matrix: (soil/water) SOIL 
Sample vt/vol: 30,2 (g/mL) S 
Level: (low/med) LOW 
% Moisture: not dec. £7 - dec. 
Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) pH: 7.2 

EPA SAMPLE NO. 

BZ690 

SDG No.: BZ687 
Lab Sample ID: 243776 
Lab File ID: 
Date Received: 02/03/ag 
Date Extracted: 02/07/ag 
Date Analyzed: 02/09/89 
Dilution Factor: 1.00 

Number TICs found: 25 CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

694-87-1 

COMPOUND NAME 
BLANK CONTAMINANT 
BLANK CONTAMINANT 
BICYCLO[4.2.0]OCTA-1,3,5-TRI 
UNKNOWN SUBST. HYDROCARBON 
ALDOL 
ALDOL 
ALDOL 
UNKNOWN SUBST. HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN SUBST. HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN SUBST. HYDROCARBON 
UNKNOWN SUBST. HYDROCARBON 
UNKNOWN SUBST. HYDROCARBON 
UNKNOWN 
•UNKNOWN 
UNKNOWN HYDROCARBON 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

RT 
4.83 
4.92 
5.25 
5.62 
5.78 
6.00 
6.23 
6.83 
9.85 
11.60 
12.19 
13.12 
13.35 
13.47 
*13.99 
14.15 
15.75 
16.24 
16.29 
16.35 
17.29 
19.90 
21.02 
21.39 
22.12 

EST. CONC. 
370 
940 
810 
1400 
3200 
500 
750 
870 
870 
560 
870 

2100 
1100 
2600 
620 
750 
810 
1200 
1900 
1200 
870 
2400 
2300 
2700 
3500 

-ark 

t&K, 
Azrr^ 
j/v 
j  

j  

j  

j  

j  

j  

j  

j  

j  

j  

j  

j  

j  

j  

J; 
j  

I  j  li ./ 

FORM I SV-TIC 1/87 Rev. 

J13 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO. 

BZ691 Lab Name: COMPUCHSM LABS Contract: 68-01-7263 

Lab Code: CQKPV Case No.: iiHi. SAS No.: SDG No.: BZ687 
Matrix: (soil/water) SOIL 

Sample wt/vol: 30.3 (g/raL) S 
Level: (low/med) LOW 

% Moisture: not dec. 26 dec. 
Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) N_ pH: 7.0 

Lab Sample ID: 243777 

Lab File ID: GH043777A16 
Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/09/89 
Dilution Factor: l.oo 

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

1 0 8 - 9 5 - 2  

1 1 1 - 4 4 - 4  

9 5 - 5 7 - 8  

5 4 1 - 7 3 - 1  

1 0 6 - 4 6 - 7  

1 0 0 - 5 1 - 6  

9 5 - 5 0 - 1  

9 5 - 4 8 - 7  

3 9 6 3 8 - 3 2 - 9 —  

1 0 6 - 4 4 - 5  

6 2 1 - 6 4 - 7  

6 7 - 7 2 - 1  

9 8 - 9 5 - 3  

7 8 - 5 9 - 1  

8 8 - 7 5 - 5  

1 0 5 - 6 7 -  9  

6 5 - 8 5 - 0  

1 1 1 - 9 1 - 1  

1 2 0 - 8 3 - 2 — - —  

1 2 0 - 8 2 - 1  

9 1 - 2 0 - 3  

1 0 6 - 4 7 -  8  

8 7 - 6 8 -  3  

5 9 - 5 0 - 7  

9 1 - 5 7 - 6  

7 7 - 4 7 - 4 -

8 8 - 0 6 -  2  

9 5 - 9 5 - 4  

9 1 - 5 8 - 7  

8 8 - 7 4 - 4  

1 3 1 - 1 1 - 3  

2 0 8 - 9 6 - 8  

6 0 6 - 2 0 - 2  

Phenol 
bis(2-Chloroethyl)Ether 
2-Chlorophenol 
1» 3-Dichlorobenzene. 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1i2-Dichlorobenzene_ 
2-Methylphenol. 
bis(2-Chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 

•—Benzoic Acid 
bis(2-Chloroethoxy)Methane 

—2,4-Dichlorophenol 
1>2,4-Trichlorobenzene 

—Naphthalene.. 
4-Chloroaniline 

——Hexachlorobutadiene_ 
—-4-Chloro-3-Methylphenol_ 

2-Methylnaphthalene. 
Hexachlorocyclopentadiene. 
2,4,6-Trichlorophenol ~ 

——2,4,5-Trichlorophenol 
2-Chloronaphthalene 

—2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene. 

~-~2,6-Dinitrotoluene 

4 4 0  U  

4 4 0  u  

4 4 0  u  

4 4 0  u  

4 4 0  u  

4 4 0  u  

4 4 0  u  

4 4 0  u  

4 4 0  U T  

4 4 0  u  

4 4 0  u  

4 4 0  u  

4 4 0  u  

4 4 0  u  

4 4 0  u  

4 4 0  u  

2 1 0 0  

4 4 0  u  

4 4 0  u  

4 4 0  u  

4 4 0  u  

4 4 0  u  

4 4 0  u  

4 4 0  u  

4 4 0  u  

4 4 0  u  

4 4 0  u  

2 1 0 0  u  

4 4 0  u  

2 1 0 0  u  

4 4 0  u  

4 4 0  u  

4 4 0  u  

FORM I SV-L 1/87 Rev. 

/f/ 



1C 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

L a b  N a m e :  C O M P U C H E W  r a n g  

L a d  code: C2MEI—  C a s e  Ho.: 11335 SAS Bo 
Matrix: (soil/water) SOIL 
sample wt/vol: (q/M) ̂  
L e v e l :  ( l o w / m e d )  L O W  

% Moisture: not dec. i£ dec> 

Extraction: (SepF/Cont/Sonc) 
GPC Cleanup: (Y/M) JJ__ pHj ? ̂  

Contract: 68-01-73^ 

EPA SAMPLE 

B 2 S 9 1  

~ SDG No.: B Z f i f l 7  

Dab Sample ID: 2 4 3 7 7 7  

^ File GH0437 7 7 ^  1 c 
Date Received: 0 2 / 0 3 / q o  

Date Extracted: 0 2 / 0 7 / B Q  

Date Analyzed: . 0 2 / 0 9 / a o  

Dilution Factor: 1 .  q o  

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KC 

ll-ll-l::: 3-Nitroaniline 
51-28-5- "ZII aphthene " 
132-64-9 ^-Nitrophenol 
IO0Z02Z7 I"~ ^ '4~pinitrophenol • - ~4~Nitropheno' 

•Dibenzofuran 
1 2 1 - 1 4 - 2  a  r s a  •  —  84-66-2 2,4-Dinitrotoluene_ 
7005-72-3 ZZZIlZf 
?,6;l-7r:::::::"-««phenyl"p"'nyleth6r: 

8 6 — 1  30-6-ZZZZZZZZj:®:°i"^"-2-Mathylphenol__-
4-Bromonh^?!"r^n,fne. f1) — 

US-^-iZZZZZZZZJexIchlS6^1"^6"^®"11®^ 87-86-5 nexachlorobenzene 
85-01-8 Pentachlorophenoi 
1 ?n-i -s-7 Phenanthrene "— 
af-^2:7——-Anthracene ~ 
206-44-n 2 5,L"n~Butylphthalate 
i?°_nn n Fluoranthene — 129- 0 0 - 0  —Pyrene 
91Z94ZJZZZZZZZ ?û YlDenzyiphthalate_ 
56-55-3 f?loroben2idine 
218-01-9 ®h "^iAnthraCene 
l1l177-8841-oZZZZZZZZ^S,;2;Erhrinexyl)Phthalate 
205-99-2 Di-n-Octyl Phthalate 
207-08-9 !ZZ|®n2ofkJpfU°ranthene-
50-32-8 Fluoranthene. 
193-39-5- Benzo(a)Pyrene 
53-70-3 ZZZZn?hf«°('2'3_cd)Pyrene" 
191-24-2 "2° (a, h) Anthracene 

Benzo(g,h,i)Perylene ' 

2100 
440 

2100 
2100 
440 
440 
440 
440 
440 

2100 
2100 
440 
440 
440 

2100 
440 
440 
440 
440 
440 
440 
880 
440 
440 
680 
440 
440 
440 
440 
440 
440 
440 

U 
u 
u 

F" T u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

|u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

FORM I SV-2 
1/87 Rev. 



IF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

Lab Name: rnM>UfflSM LftB? 
Lab code: ™MPU Case No.: 11223_ 

Matrix: (soil/water) SOIk— 

Sample vt/vol: 39.3 (g/mL) 5 
Level: (low/med) LOW 
% Moisture: not dec. £§. dec. 
Extraction: (SepF/Cont/Sonc) SONC 
SPC Cleanup: (Y/N) JL_ pH: 7.0 

BZ691 
Contract: 68-01-7263 

SAS No.: SDG No.: BZ687 
Lab Sample ID: 243777 
Lab File ID: GH043777A16 
Date Received: 02/03/39 
Date Extracted: 02/07/89 
Date Analyzed: 02/09/89 
Dilution Factor: 1.00 

Number TICs found: 23 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
c B s a n a a a a n a a a a a a  ssssaass ssssasssssssassaaaaaa ======== sasasaassasaa aa === 

l. BLANK CONTAMINANT 4.90 450 
2 .  UNKNOWN SUBST. HYDROCARBON 5.60 1200 JKJ 
3. ALDOL 5.77 800 
4. ALDOL 6.22 1500 
5. UNKNOWN 6.80 620 
6. UNKNOWN HYDROCARBON 15.25 710 j 
7. UNKNOWN HYDROCARBON 15.69 490 j i 
8. UNKNOWN HYDROCARBON 16.10 540 j 
9. UNKNOWN HYDROCARBON 16.54 710 j 
10. UNKNOWN HYDROCARBON 17.02 580 j 
11. UNKNOWN 17.25 490 j 
12. UNKNOWN 17.37 310 j 
13. UNKNOWN HYDROCARBON 17.55 890 j 
14. UNKNOWN HYDROCARBON : 18.20 450 j 
15. UNKNOWN HYDROCARBON 18.99 1000 J 
16. -UNKNOWN 19.60 710 j'' 
17. UNKNOWN 19.85 1800 J 
13. UNKNOWN 20.32 400 J 
19. UNKNOWN 20.99 1800 ji 
20. UNKNOWN 21.30 1700 j 
21. UNKNOWN 22.04 1400 * 22. 
23. 

UNKNOWN 
UNKNOWN 

22.29 
23.10 

540 
620 SO 

FORM I SV-TIC 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Dab Name: CQMPPcrfnf r^ 

Lab Code: Case »o.: SASHo, 
Matrix: (soil/water) SOIL 
Saepl. wt/voL: _aa (g/mL) ̂  
Level: (low/med) LOW 

% Moisture: not dec. dec> 
Extraction: (SepF/Cont/Sonc) 
GPC Cleanup: (Y/N) H__ PH; 

Contract: 68-oi-7?fif 

EPA SAMPLE MO. 

BZ692 

SDG No.: BZ6B7 
Lab Sample ID: 24377a 

Dab File ID: GH04377aft?g 
Date Received: 02/03/ao 
Date Extracted: 02/07/aa 
Date Analyzed: 02/ng/aa 
Dilution Factor: l.o 

CAS NO. 

108-95-2 
111-44-4 
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
39638-32-9— 
106-44-5—— 
621-64-7 
67-72-1— 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2—— 
1 2 0 - 8 2 - 1  

91-20-3 
106-47-8 -
87-68- 3 
59-50-7 
91-57-6 
77-47-4 
8 8 - 0 6 -  2  

95-95-4 
91-58-7 
88-74-4—— 
131-11-3 
208-96-8 
6 0 6 - 2 0 - 2 —  

COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

—--Phenol 
—""J1®^-Chloroethyl) Ether 

2-chlorophenol ~ 
3-Dichlorobenzene~~~~~ 
'̂4"Dichlorobenzene 

--—Benzyl Alcohol ~ 
}'2-Dichlorobenzene 

~2-Methylphenol 
••••hi » / ̂  i . 

Ether, 

Nitrobenzene " 
Isophorone. 
2-Nitrophenol 

1 -2,4-Dimethylphenol 
Benzoic Acid ncia 

-—51A (j7c^oroecnoxy) Methane 2,4-Dichlorophenol 
: D»2,4-Trichlorobenzene —Naphthalene 

4-Chloroaniline ^ ̂ "AWiganmne 
——Hexachl orobutad iene 

—IH ylnaphthalene-„ yAnaphthalene_____ 
—~,?afhi°focycl°Penta<iiene 

2,4,6-Trichlorophenol ———2 . 4 . 5»Ti»4 eh 1 — -» -, - * * awuoropnenoi 
Z' 'f~Trichlorophenol" 

"-*"S?ioronaPl»thalene " —2-Nltroaniline 
—Dimethyl Phthalate 
Acenaphthylene ~~ 
2,6-Dinitrotoluene. 

380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 

l1860 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 

1800 
380 

1800 
380 
380 
380 

U 
u 
u 
u 
u 
a 
u 

lu UJ 
u 
u 
u 
u 
u 
u 
U -

U* 
u  

u  

u 
u 
u  

u 
u  

u 
u 
u  

u 
u 
u  

u 
u 
u  

form I sv-i 1/87 Rev. 



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO. 

SZ692 Lab Name: COMPUCHEM LABS Contract: 68-01-7263 

Lab Code: CQMPV Case No.: 11335 SAS No.: SDG No.: BZ687 
Matrix: (soil/water) SOIL 

Sample wt/vol: 30.4 (g/mL) G 
Level: (low/med) LOW 

% Moisture: not dec. 14' dec. 
Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) N PH: 5.9 

Lab Sample ID: 243778 

Lab File ID: GH043778A16 
Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 

Dilution Factor: 1.0 

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

99-09- 2 
83-32- 9 
51-28-5 
100-02- 7 
132-64-9 
121-14-2 
84-66- 2 
7005-72-3 
86-73-7 
1 0 0 - 0 1 -  6  

534-52-1 
86-30- 6 
101-55- 3 
118-74-1 
87-86- 5 
85-01- 8 
120-12-7 
84-74- 2 
206-44-0—"-
129-00-0 
85-68- 7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2— 
207-08- 9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

3-Nitroaniline_ 
Acenaphthene. 
2,4-Dinitrophenol. 
4-Nitrophenol 

——Dibenzofuran 
2,4-Dinitrotoluene. 
Diethylphthalate. 
4-Chlorophenyl-phenylether_ 
Fluorene 
4-Nitroaniline 

•—-4,6-Dinitro-2-Methylphenol. 
N-Nitrosodiphenylamine (1)] 
4-Bromophenyl-phenylether 

•-"Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate. 

—-Fluoranthene 
Pyrene. 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine. 
Benzo (a) Anthracene ~ 

——Chrysene. 
bis(2-Ethylhexyl)Phthalate. 
Di-n-Octyl Phthalate 
Benzo(b)Fluoranthene 

—Benzo(k)Fluoranthene 
Benzo(a)Pyrene. 
Indeno(1,2,3-cd)Pyrene. 
Dibenzo(a, h)Anthracene. 
Benzo(g,h,i)Perylene 

(1) - Cannot be separated from Diphenylamine 

1800 
380 

1800 
1800 
380 
380 
380 
380 
380 

1800 
1800 
380 
380 
380 

1800 
380 
380 
380 
380 
380 
380 
760 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 

U 
lb-
u 
or 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I SV-2 1/87 Rev. 



IF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPUCHEM TARS 

Lab Code: COMPU Case No.: 11335 
Matrix: (soil/water) SOIL 

Sample vt/vol: 30.4 (g/mL) fi 
Level: (low/med) LOW 

% Moisture: not dec. l± ' dec. 
Extraction: (SepF/Cont/Sonc) SONG 
GPC Cleanup: (Y/N) PH :  5 . 9  

EPA SAMPLE NO. 

5Z692 
Contract: 68-01-7263 

SAS No.: SDG No.: BZ687 

Lab Sample ID: 243778 
Lab File ID: GH043778A16 
Date Received: 02/03/89 

Date Extracted: 02/07/89 
Date Analyzed: 02/09/89 
Dilution Factor: 

Number TICs found: CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q "==°°=t a a i g a a M M a a g j  a = B r m - m n s a a a M  a a a a a a a o  ============ 
1 .  BLANK CONTAMINANT 4.88 460 -KTX 2 • BLANK CONTAMINANT 4.95 730 -sf & 3. ALDOL 5.83 770 4. ALDOL 6.27 540 t6\ * 5. UNKNOWN SUBST. HYDROCARBON 6.87 570 J M 

J ̂  6. UNKNOWN 21.34 420 
J M 
J ̂  

FORM I SV-TIC 1/87 Rev. 

m 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3 Z 6 2 5  

Lab Name: COMPUCHEM LABS Contract: 68-01-7263 

Lab Code: COMPU Case No.: 11335 SAS No.: SDG No.: BZ625 

Matrix: (soil/water) WATER 
Sample wt/vol: 1000 (g/mL) ML 
Level: (low/med) LOW 
% Moisture: not dec. ' dec. 
Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 

Lab Sample ID: 243752 

Lab File ID: 
Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/07/89 
Dilution Factor: l.o 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

108-95-2 
111-44-4-
95-57-8 
541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 
39638-32-9 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67- 9 
65-85-0 
111-91-1 
120-83-2—— 
1 2 0 - 8 2 - 1  

91-20-3— 
106-47-8—— 
87-68- 3 
59-50-7—— 
91-57-6 
77-47-4-
8 8 - 0 6 -  2  

95-95-4 
91-58-7— 
88-74-4 
131-11-3 !-
208-96-8 
6 0 6 - 2 0 - 2  

Phenol 
-bis(2-Chloroethyl)Ether. 
-2-Chlorophenol. 
-1,3—Dichlorobenzene. 
•1,4-Dichlorobenzene_ 
-Benzyl Alcohol. 
•1,2-Dichlorobenzene. 
-2-Methylphenol. 
-bis(2-Chloroisopropyl)Ether. 
-4-Methylphenol. 
-N-Nitroso-Di-n-Propylaunine. 
-Hexachloroethane 
-N itrobenz ene 
-Isophorone. 

——2-Nitrophenol. 
-2,4-Dimethylphenol. 
-Benzoic Acid 
—bis(2-Chloroethoxy)Methane, ; 
—2,4-Dichlorophenol 
—1,2#4-Trichlorobenzene_ 
—Naphthalene. 
4-Chloroaniline 
Hexachlorobutadiene. 

—4-Chloro-3-Methylphenol. 
—2-Methylnaphthalene_ 
—Hexachlorocyclopentadiene. 
—2,4,6-Trichlorophenol 
—2,4,5-Trichlorophenol 
—2-Chloronaphthalene 
— 3 - M i t r o a n i l i n e  

—Dimethyl Phthalate. 
—Acenaphthylene. 
2,6-Dinitrotoluene_ 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 U-T 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
10 u 
10 u 
10 u 

FORM I SV-1 1 / 8 7  R e v .  

SftMPLE OPTO POCK QBE 
7PO 
2Z3 



SOOVOUlII" OEUANIC^ A H A L m S  D A T A  S H E E T  

E P A  S A M P L E  S O .  

B Z  6 2 . 5  

L 3 b N a B e : ^ -  C a s e  H o . :  1 1 2 2 5 —  

Lab code: £2022— 
i x. {soii/water) s&isa-

Ma , ism- («/•*•> «•-
s a a p l ®  ^ / v o 1 '  

, .  ( l o w / m e d )  I f i H  

LeVBl* j  A C —  

%  M o i s t u r e :  n o t  d e c .  

EXTRACTION: (SAPP/CCNT/SONC) ^ SSK 

GPC CLEANUP: W> S— PH 

CiS HO. COMPOUND 

C o n t r a c t :  

S A S  N o . :  

gg-ol-7263. 
S D G  N o . :  B Z 6 2 5  

L a b  S a m p l e  I D :  3 4 " ? 7 ? 2  

L a b  F i l e  I D :  r T f l Q 4 T 5 2 A 1 5  

D a t e  R e c e i v e d :  Q 2 / Q 3 / 8 4  

D a t e  E x t r a c t e d :  n 3 / Q 7 / 8 2  

Date Analyzed: QZ/Q7/01 
D i l u t i o n  F a c t o r :  

C O N C E N T R A T I O N  W I T S :  

( u g / L  o r  u g / K g )  S S Z I t -

o a  n q - 2  — 3 - N i t r o a n i l i n e  lll.l 
8 3 " ^ a  |  , 4 - D i n i t r o p h e n o l  

i  4 - N i t r o p h e n o l  

i?5-«4-9 Dibenzofuran. 
1 3 3  , *  4 - D i n i t r o t  i33-«J-®::::::::5,̂ - S i n i t r o t o i u e n e .  

R°5~L7-L FLUOR.N. 
loo-oi"®— 
5 3 4 - 5 2 - 1  — H - N i t r o s o d i p h e n y l a m i n e  ( 1 ) .  

H e x a c h l o r o b e n z e n e  

U  a  1 - 5 -  p e n t a c h l o r o p h e n o l  

I Z l o I - 8  P h e n a n t h r e n e —  

Q A ° T A 2 2 III---- - - ^ - n ~  B u t y  l p h t h a  l a t e  I 
2 0 6 - 4 4 - 0  F l u o r a n t h e n e  

1 2 9 - 0 0 - 0  r t r * ™ z  —  

3 5 - «  

9 1 -

®  ~  -

B u t y l b e n z y l p h t h a l a t e _ _  

_  _ j - 6 8  3  *  - o i c h l o r o b e n z i d i n e .  -

-Benzo (a) Anthracene 
2 1 8 - 0 1 - 9  f f i M r a E T l l P  2 1 8 - 0 1 - 9  : : : : 2 a (  2 - E t h y l h e x y  1 )  P n t h a i a L e "  

D i - n - o c t y l  P h t h a l a t e  
1 1 7 * B 4 * 0  _  \  0 1  u A r j i n f i h f i n B .  

l l  V  -

Q 

50 I 
10 I 
50 I J 
50 J 
10 J 
10 J 
10 J  

10 a  

10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 a 
10 u 
10 u 
10 0 
10 u 
10 u . 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u  

10 u 
10 a 
10 u 
10 u 
10 u 

SQMPLE DP TO paCKBSE ^ * 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE UO. 

B Z 6 9 3  « > * — •  wwwnm TMH . Contract:! 

L a b  c o d . :  c a a a  ^  S A S  ;  

•  .  S D G  N o . :  B 2 6 2 5  Matrix: (soil/water) WATER 
sampl. wt/vol: lmu (g/aL) ̂  
Level: (low/med) LOW 
% Moisture: not dec. dec> 

Extraction: (SepP/cont/Sonc) 

GPC Cleanup: (y/N) j|__ pHj 

Lab Sample ID: 2437*7 

Lab File ID: GH0437A?R1e 
Date Received: 02/03/70 
Date Extracted: 02/07/70 
Date Analyzed: 02/07/a? 
Dilution Factor: I.Q 

CAS NO. 

1 0 8 - 9 5 - 2 —  

1 1 1 — 4 4 — 4 —  

9 5 - 5 7 - 8  

5 4 1 - 7 3 - 1 —  

1 0 6 - 4 6 - 7 —  

1 0 0 - 5 1 - 6 —  

9 5 - 5 0 - 1  

9 5 - 4 8 - 7  

3 9 6 3 8 - 3 2 - 9  

1 0 6 - 4 4 - 5 —  

6 2 1 - 6 4 - 7  

6 7 - 7 2 - 1 —  

9 8 - 9 5 - 3  

7 8 - 5 9 - 1  

8 8 - 7 5 - 5  

1 0 5 - 6 7 -  9  

6 5 - 8 5 - 0  

H l - 9 1 - 1  

1 2 0 - 8 3 - 2  

1 2 0 - 8 2 - 1  

9 1 - 2 0 - 3  

1 0 6 - 4 7 -  8  

8 7 - 6 8 -  3  

5 9 - 5 0 - 7 -

9 1 - 5 7 - 6  

7 7 - 4 7 - 4  

88-06- 2 
9 5 - 9 5 - 4  

9 1 - 5 8 - 7  

8 8 - 7 4 - 4 - — —  

1 3 1 - 1 1 - 3  

2 0 8 - 9 6 - 8  

606-20-2 

COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/T. 

——Phenol 
-lZjXrl?"Chl°roethyl)Ether - 2-Chlorophenol_ " 

}'3-Dichlorobenzene 
_»4-Dichlorobenzene 

---Benzyl Alcohol 
~~-l,2-Dichlorobenzene 
"  2 - M e t h y l p h e n o l  

::::::?-̂ «nJhe°̂ opropyl 1 Eth,r-
——~N-HLTPO«A.R\4 ___« 

—-Haxachloroethan^0^13"^110 
—Nitrobenzene 
—Isophorone 
—2-Nltrophenol 
—2,4-Dimethylphenol 
—Benzoic Acid acta 
12 J(S:2forOQtftoxy) Methane 2 a 4-Dichlorophenol 
::h^:Trichloroben*ene naphthalene 
~-4-Chloroani1ine 
Hexachlorobutadlene" •—.•4.owl Qtift-aw .  .  _ -

- " ? " ^ Kr?"3~Methy1Ph e^r --2-Methylnaphthalene. -«-rwTOyxnaphthalene — 
ZZZZZS® Ja®hi0f0®ycl0Pentadiene 

:'f'?"?richlorophenol 
"e i4i 5*Tl*i PK 1 » - L. « 
Z ' Z  ** *WWJ-®ropnenoi 

'"•'fi'S-Trichlorophenol" 
""f~S?ioronaphthalene " 
-2-Mitroaniline 
-Dimethyl Phthalate " 
-Acenaphthylene ~~ 
2,6-DinitrotoluiHT 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
5 0  

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
5 0  

10 
5 0  

10 
10 
10 

u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

form I sv-l 
1 / 8 7  R e v .  

SBMPLE DRTR PRCKOBE 
•zoi-
224 



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

—[HHf™ rABS Contract: 68-01-79*7 
Lab waffle 

ub code: C23SZU— Case No 

EPA SAMPLE NO. 

BZ693 

11335 SAS No. SDG NO.: BZ625 
(soil/water) WftTER 

looo (g/mL) HL 
Matrix: 
s a m p l e  vt/vol; 
L e v e l :  (lov/med) LQH 
I Moisture: not dec. 5 dec. 
Extraction: (SepF/Cont/Sonc) SEPF 
GPC Cleanup: (Y/N) H pH: 

CAS NO. COMPOUND 

Lab Sample ID: 243762 

Lab File ID: GH043762R15 
Date Received: 0 2 / 0 3/ao 
Date Extracted: 02/07/aa 
Date Analyzed: 02/07/ae 
Dilution Factor: l.o 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

99-09- 2 
83-32- 9 
51-28-5 
100-02- 7 
132-64-9 
121-14-2-
84-66- 2 
7005-72-3 
86-73-7 
1 0 0 - 0 1 -  6  

534-52-1—— 
86-30- 6 
101-55- 3 
118-74-1 
87-86- 5 
85-01- 8 
120-12-7 
84-74- 2 
206-44- 0 
129-00-0 
85-68- 7 
91-94-1 
56-55-3 
218-01-9—— 
117-81-7-
117-84-0 
205-99-2 
207-08-9 -
50-32-8 
193-39-5 
53-70-3 
191-24-2 

—— 3-Nitroaniline_ 
Acenaphthene. 

-—-2,4-Dinitrophenol. 
4 -N itrophenol ~ 
Dibenzofuran 
2,4-Dinitrotoluene. 
Diethylphthalate_ 
4-Chlorophenyl-phenylether 
Fluorene 

—-4-Nitroani1ine 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine (1) ~ 
4-Bromopheny1-phenylether 

——Hexachlorobenzene__ 
——Pentachlorophenol 

Phenanthrene 
•—Anthracene 
—-Di-n-Butylphthalate_ 

Fluoranthene " 
Pyrene_ 
Butylbenzylphthalate 

—~3,3' -Dichlorobenzidine. 
Benzo(a)Anthracene ~ 
chrysene. 
bis(2-Ethylhexyl)Phthalate 
Di-n-Octyl Phthalate 

-—Benzo(b)Fluoranthene 
Benzo (Jc) Fluoranthene 

•—Benzo (a) Pyrene. 
Indeno(1,2,3-cd)Pyrene 

'~~0ib«nzo (a, h) Anthracene 
—-Benzo (g,h, i) Perylene_ 

(1) - Cannot be separated from Diphenylamine 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FORM I SV-2 1/87 Rev 

ZP3 
223 



ID 
PESTICIDE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO. 

BZ687 -ab Name. COMPUCHEM LABORATORIES Contract: 6.8-01-72 63 
L . b  = = d . :  s o a j L  C i s e  N o . ; sis B 0 - I  S K  ^  

Matrix: (soil/water) SOIL 

Sample vt/vo.1: 30.4 (g/mL) G 
Level: (low/med) LOW 

% Moisture: not dec. _§ dec. 

Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) N_ pH: 7.7 

Lab Sample ID: 
Lab File ID: 

243764 

CAS NO. 

319-84-6-
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3 
959-98-8 
60-57-1— 
72-55-9 
72-20-8 
33213-65-9 
72-54-8 
1031-07-8 
50-29-3 
72-43-5— 
53494-70-5 
5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2 
11104-28-2—-
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 

COMPOUND 

Date Received: 02/03/aq 
Date Extracted: 02/07/ag 
Date Analyzed: 02/10/ag 
Dilution Factor: 1.nn 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

-alpha-BHC 
-beta-BHC_J 
-delta-BHC 
-gamma-BHC (Lindane) 
-Heptachlor 
-Aldrin 
-Heptachlor €-.poxide 
-Endosulfan I 
-Dieldrin 
-4,4'-DDE 
-Endrin 
-Endosulfan II 
•4,4'-DDD 
-Endosulfan sulfate 
-4,4'-DDT 
Methoxychlor_ 
Endrin ketone 

-a1pha-chlordane 
-gamma-Chlordane" 
-Toxaphene_ ~ 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-1232 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254 
-Aroclor-1260 

8.6 U 
8.6 !  u  
8.6 u 
8.6 u 
8.6 u 
8.6 u 
3.6 u 
8.6 u 

17.  u  
17 .  1 

u  
17 .  u  
17 .  u  
17 .  u  
17 .  u  
17 .  u  
36. u 
17.  u  
86. u 
86. u 

170 u 
86. u 
86. u 
86. u 
86. u 
86. u 

170 u 
170 u  

form r PEST 1/87 Rsv_ 



ID 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BZ688 
Lab Name: COMPUCHEM LABORATORIES Contract: 68-01-7263 
Lab Code: COMPU Case No.: 11335 SAS No.: SDG No.: BZ687 
Matrix: (soil/water) SOIL 
Sample wt/vol: 30.5 (g/mL) G 
Level: (lov/med) LOW 
% Moisture: not dec. 14 dec. 
Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) £1 pH: 7.3 

CAS NO. COMPOUND 

Lab Sample ID: 243765 
Lab File ID: 
Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/10/89 
Dilution Factor: l.oo 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9 
72-54-8 
1031-07-8 
50-29-3 
72-43^5-—-— 
53494-70-5 
5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 

-alpha-BHC 
-beta-BHC_^ 
delta-BHC 
-gamma-BHC (Lindane) 
-Heptachlor j 
-Aldrin 
-Heptachlor epoxide, 
-Endosulfan I ~ 
•Dieldrin 
-4,4'-DDE 
-Endrin 
-Endosulfan II 
-4,4' -DDD " 
-Endosulfan sulfate 
-4,4' -DDT " 
Methoxychlor 
Endrin ketone 
-alpha-Chlordane, 
-gamma-Chlordane" 
-Toxaphene ~ 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-1232 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254 
-Aroclor-1260 

9 . 1  U 
9 . 1  U 
9 . 1  u  
9 . 1  u  
9 . 1  u  
9 . 1  u  
9 . 1  u  
9 . 1  u  

1 8 .  u  
1 8 .  u  
1 8 .  U 
1 8 .  U 
1 8 .  u  
1 8 .  u  
1 8 .  u  
9 1 .  u  
1 8 .  u  
9 1 .  u  
9 1 .  u  

1 8 0  u  
9 1 .  u  
9 1 .  u  
9 1 .  u  
9 1 .  u  
9 1 .  u  

1 8 0  u  
1 8 0  u  

FORM I PEST 1/87 Rev. 



ID 
PESTICIDE CRGANICS ANALYSIS DATA SHEET EPA SAMPLE NO. 

BZ689 
U b  S a m e :  C Q M P U C H F "  r - A B O R A T n n T r s  C o n t r a c t :  6 B - n i- 7 7 « 7  

L a b  c o d a ,  £ O H H I _  C a s a  N o . :  m i l .  S A S  N o . :  S D G  N o . :  a Z Z U .  

M a t r i x :  ( s o i l / w a t e r )  S O I L  

S a m p l e  w t / v o l :  3 0 _ .  2  ( g / m L )  G  

L e v e l :  ( l o w / m e d )  L O W  

%  M o i s t u r e :  n o t  d e c .  _ ?  [  d e c .  

E x t r a c t i o n :  ( S e p F / C o n t / S o n c )  S O N C  

G P C  C l e a n u p :  ( Y / N )  N  P H :  7 . 3  

Lab Sample ID: 2.4 3 775 

Lab File ID: 

CAS NO. C O M P O U N D  

Date Received: 0 2 / 0 3 / 3 9  

Date Extracted: 0 2 / 0 7 / 3 9  

Date Analyzed: 0 2 / 1 0/39 
Dilution Factor: i.on 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG g 

3 1 9 - 8 4 - 6  

3 1 9 - 8 5 - 7  

3 1 9 - 8 6 - 8  

5 8 - 8 9 - 9  

7 6 - 4 4 - 8  

3 0 9 - 0 0 - 2  

1 0 2 4 - 5 7 - 3  

9 5 9 - 9 8 - 8  

6 0 - 5 7 - 1  

7 2 - 5 5 - 9  

7 2 - 2 0 - 8  

3 3 2 1 3 - 6 5 - 9  

7 2 - 5 4 - 8  

1 0 3 1 - 0 7 - 8  

5 0 - 2 9 - 3  

7 2 - 4 3 - 5  

5 3 4 9 4 - 7 0 - 5  

5 1 0 3 - 7 1 - 9  

5 1 0 3 - 7 4 - 2  

8 0 0 1 - 3 5 - 2  

1 2 6 7 4 - 1 1 - 2  

1 1 1 0 4 - 2 8 - 2  

1 1 1 4 1 - 1 6 - 5  

5 3 4 6 9 - 2 1 - 9  

1 2 6 7 2 - 2 9 - 6  

1 1 0 9 7 - 6 9 - 1  

1 1 0 9 6 - 8 2 - 5  

- a l p h a - B H C  

- b e t a - B H C _ ^  

d e l t a - B H C  

- g a m m a - B H C  ( L i n d a n e )  

- H e p t a c h l o r  '  

- A l d r i n  

- H e p t a c h l o r  e p o x i d e  

- E n d c s u l f a n  I  

- D i e l d r i n  

- 4 , 4 ' - D D E  

- E n d r i n  

- E n d o s u l f a n  I I  

- 4 , 4 ' - D D D  

- E n d o s u l f a n  s u l f a t e  

- 4 , 4 ' - D D T  

M e t h o x y c h l o r  

E n d r i n  k e t o n e  

• a i p h a - C h l o r d a n e  

• g a m m a  - C h  1  o  r d a n e  

T o x a p h e n e .  

— A r o c l o r - 1 0 1 6  

—Aroclor-1221 
— A r o c l o r - 1 2 3 2  

- - A r o c l o r - 1 2 4 2  

— A r o c l o r - 1 2 4 8  

— A r o c l o r - 1 2 5 4 "  

— A r o c l o r - 1 2 6 0 "  

8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
17. 
17. 
17, 
17, 
17, 
17, 
17. 
85. 
17. 
85. 
85. 
170 
85. 
85. 
85. 
85. 
85. 

170 
170 

U 
U 
u  

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I PEST 1/87 Rav. 



ID 
PESTICIDE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO. 

5Z690 

Lab Sample ID: 243776 
Lab File ID: 

Lab Name: COMPUCHEM LABORATORIES Contract: 68-01-7263 

Lab Code: COMPU case No.: 11335 SAS No.: SDG No.: BZ687 
Matrix: (soil/water) SOIL 

Sample wt/vol: 30.2 (g/mL) G 
Level: (low/med) LOW 
% Moisture: not dec. 47 dec. 
Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) K pH: 7.2 

CAS NO. COMPOUND 

Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/10/89 
Dilution Factor: l.oo 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6 alpha-BHC 15. U J19-85-7 beta-BHC 15. u 319-86-8 delta-BHC 15. u 58-89-9 gamma-BHC (Lindane) 15. u / b -4 4-8 Heptachlor 15. u 
J oy-oo-2 Aldrin 15. u 1024-57-3 Heptachlor epoxide 15. u 9 59-98-8-- Endosulfan I 15. u 60—57-1 Dieldrin 30. u 72-55-9 4,4' -DDE 30. u /2-20-8 Endrin 30. u 33213-65-9 -Endosulfan II 30. u / 2-54-8 4,4' -DDD 30. u 
1031-07-8———Endosulfan sulfate 30. u 50-29-3 4,4' -DDT 30. u '2-43-5 Methoxychlor 150 u 53494-70-5 —Endrin ketone 30. 3U 
5103-71-9 — alpha-Chlordane 150 u 51 o 3-7 4 - 2 —•——ganuna-Chlordane 150 u 8001-3 5-2———Toxaphene 300 u 
1267 4-11-2——-Aroclor-1016 150 u 11104-28-2— Aroclor-1221 150 u 11141-16-5—-Aroclor-1232 150 u 5 3 4 69-21-9——ArOClor-12 4 2 150 u 
1267 2-29-6——-Aroclor-1248 1200 
11097-69-1- Aroclor-1254 300 u 
11096-82-5— Aroclor-1260 300 u 

FORM I PEST 1/87 Rev. 

ZP~7 



PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab COMPUCHEM LABORATORIES Contract: 

Lab Code: COMPU case No.: 11335 SAS No.: 
Matrix: (soil/water) SOIL 
Sample wt/vol: 30.3 (g/mL) G 
Level: (low/med) LOW 

% Moisture: not dec. 26 dec. 
Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) N pH: 7.0 

EPA SAMPLE NO. 

BZ691 

SDG No.: BZ687 
Lab Sample ID: 243777 
Lab File ID: 

Date Received: 0 2 / 0 3/ag 
Date Extracted: 02/07/ag 
Date Analyzed: 02/io/aa 
Dilution Factor: 1.no 

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3—— 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9 
72-54-8 
1031-07-8 
50-29-3 
72-43-5 
53494-7.0-5 
5103-71-9—--
5103-74-2 
8001-35-2 
12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5-— 

—alpha-BHC_ 
—beta-BHC_[ 
—delta-BHC_ 
—gamma-BHC (Lindane) 
—Heptachlor_ 
—Aldrin 
—Heptachlor epoxide 
—Endosulfan I_ 
—Dieldrin 
—4, 4'-DDE" 
—Endrin 
—Endosulfan II 
— 4,4' -DDD 
—Endosulfan sulfate 
—4, 4'-DDT 
Methoxychlor_ 
Endrin ketone 
-alpha-Chlordane_ 
-gamma-Chiordane 
-Toxaphene 
-Aroclor-1016 
-Aroclor - 1 2 2 1 "  
-Aroclor-1232" 
-Aroclor - 1 2 4 2 "  
-Aroclor - 1 2 4 8 "  
-Aroclor-1254" 
-Aroclor-1260" 

11. u 
11. u 
11. u 
11. u 
11. u 
11. u 
11. u 
11. u 
21. u 
21. u 
21. u 
21. u 
21. u 
21. u 
21. u 

110 u 
21. u 

110 u 
110 u 
210 u 
110 u 
110 u 
110 u 
110 u 
110 u 
210 u 
210 u 

FORM I PEST 1/87 Rev. 

70$ 



PESTICIDE CRGANICS ANALYSIS DATA SHEET 

5Z692 

Lab Sample ID: 243778 
Lab File ID: 

Lab Name: COMPUCHEM LABORATORIES Contract: 68-01-7263 

Lab Code: CCMPU Case No.: 13,335 SAS No.: SDG No.: BZ687 
Matrix: (soil/water) SOIL 

Sample wt/vol: 30.4 (g/mL) G 
Level: (low/med) LOW 
% Moisture: not dec. lj dec. 
Extraction: (SepF/Cont/Sonc) SONC 
GPC Cleanup: (Y/N) N PH: 5.9 

CAS NO. COMPOUND 

Date Received: 02/03/89 
Date Extracted: 02/07/89 
Date Analyzed: 02/12/89 
Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3 
959-98-8— 
60-57-1 
72-55-9 
72-20-8 — 
33213-65-9 
72-54-8 
1031-07-8 
50-29-3 
72-43-5 
53494-70-5 
5103-71-9 --
5103-74-2 
8001-35-2 
12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 

—alpha-BHC 
—beta-BHC 
—delta-BHC 
—gamma-BHC (Lindane) 
—Heptachlor ' 
—Aldrin 
—Heptachlor epoxide 
—Endosulfan I ~ 
—Dieldrin 
—4,4'-DDE_ 
—Endrin 
—Endosulfan II 
—4,4'-DDD 
-Endosulfan sulfate 
-4,4' -DDT ^ 
-Methoxychlor 
-Endrin ketone_ 
-alpha-Chlordane 
-gamma-Ch1ordane 
-Toxaphene 
-Aroclor-1016 
-Aroclo r-1221 
-Aroclor-1232 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254 
-Aroclor-1260 

9 . 2  U  
9 . 2  U  
9 . 2  u  
9 . 2  u  
9 . 2  u  
9 . 2  u  
9 . 2  u  
9 . 2  u  

18. u  
18. u  
18. u 
18. u  
18. u  
13. u  
18. u 
9 2 .  u 
18. u 
9 2 .  u 
9 2 .  u  

180 u 
9 2 .  u 
9 2 .  u  
9 2 .  u 
9 2 .  u  
9 2 .  u  

180 u  
180 u  

FORM I PEST 1/87 Rev. 

207 



PESTICIDE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE 

5Z62S Lab Name: COMPUCHEM LABORATORIES Contract: 68-01-7?^ 

Lab Code: COMEU case No.: U33? SAS No.: SDG No.: BZ625 
Matrix: (soil/water) WATER 
Sample wt/vol: IQOO (g/mL) ML 
Level: (low/med) LOW 
% Moisture: not dec. ' dec. 

Extraction: (SepF/Cont/Sonc) SEPF 
GPC Cleanup: (Y/N) H PH: 

Lab Sample ID: 
Lab File ID: 
Date Received: 

243752 

CAS NO. COMPOUND 

0 2 / 0 3 / 8 9  

Date Extracted: 02/06/89 
Date Analyzed: 02/06/89 

Dilution Factor: 1.nn 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9— 
72-54-8 
1031-07-8 
50-29-3 
72-43-5 
53494-70-5— 
5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 

—alpha-BHC_ 
—beta-BHC_J 
delta-BHG 

—gamma-BHC (Lindane) 
—Heptachlor ' 
—Aldrin 
—Heptachlor epoxide 
—Endosulfan I ~ 
—Dieldrin 
—4,4' -DDE_ 
—Endrin 
—Endosulfan II 
—4,4'-DDD 
—Endosulfan sulfate —4,4 '-DDT 

——Methoxychlor 
Endrin ketone 

-alpha-Chlordane_ 
—gamma-Chlordane 
—Toxaphene ~ 
—Aroclor-1016 
—Aroclor-1221 
—Aroclor-1232 
—Aroclor-1242 
—Aroclor-1248 
—Aroclor-1254 
—Aroclor-1260 

0 
0  

0  

0  

0  

0  

0  

0  

0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 

.050 

.050 

.050 

.050 

.050 

.050 

.050 

.050 

. 1 0  

. 1 0  

.  1 0  

. 1 0  

.  1 0  

.  1 0  

. 1 0  

.50 
. 1 0  

.50 

.50 
. 0  

5 0  

50 
50 
50 
50 
0  

0  

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u  
u 
u 
u 
u 
u 
u 
u 
u 

FORM I PEST 

SQHPLE DOTO POCKQBE 

1/87 Rev. 

ZJO 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET iPA SAMPLE 

32693 Lab Name: COMPUCHEM LABORATORIES Contract: 63-01-7263 
Lab Code: CCIJESZ Case No.: 11335 SAS No.: SDG No.: BZ625 
Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/mL) ML 
Level: (low/med) LOW 
% Moisture: not dec. ' dec. 
Extraction: (SepF/Cont/Sonc) SEPF 
GPC Cleanup: (Y/N) H pH: 

Lab Sample ID: 243762 

Lab File ID: 
Date Received: 02/03/89 
Date Extracted: 02/06/ag 
Date Analyzed: 02/06/ag 
Dilution Factor: l.on 

CAS NO. COMPOUND CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

319-84-6 
319-85-7 
319-86-8—— 
58-89-9 
76-44-8 
309-00-2 
1024-57-3 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9 
72-54-8 
1031-07-8 
50-29-3 
72-43-5 
53494-70-5 
5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1-— 
11096-82-5 

—alpha-BHC 
—beta-BHC_ 
—delta-BHC 
—gamma-BHC (Lindane) 
—Heptachlor_ 
—Aldrin 
—Heptachlor epoxide 
—Endosulfan I 
—Dieldrin_ 
—4, 4'-DDE 
—Endrin 
—Endosulfan II 
—4,4' -DDD 
—Endosulfan sulfate 
—4,4' -DDT. 
Methoxychlor 
Endrin ketone 
-alpha-Chlordane_ 
-gamma-Chlordane 
-Toxaphena 
-Aroclor-1016 
-Aroclor - l 2 2 l "  

-Aroclor-1232" 
-Aroclor-1242" 
-Aroclor-1248" 
-Aroclor-1254" 
-Aroclor-1260~ 

0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.10 U 
0.10 U 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.50 u 
0.50 u 
1.0 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
1.0 u 
1.0 u 

FORM I PEST 

SAMPLE DOTa PQCKBQE 

1/87 Rev. 

Zll 
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STANDARD OPERATING PROCEDURE 

luation of Metals Data for the 
^ntract Laboratory Program 
appendix A.2: Data Assessment Narrative 

Page 24 or 

Date: Dec. 1988 
Number: HW-2 
Revision: 8 

//? 5 5 case# 

Reviewer "JTHM &UULH- jj6 
Contractor J2_] 

Site fOJD 

Lab 

Matrix: Soil 

Water Jj 

Other •— 

A.2.1 All data are of acceptable quality? Yes No 

If no, exceptions are noted below with reason(s) for 
rejection or qualification as estimated value (J). 

(*i*KA,\*rf-*McS79'3nt 

6iM<. 2%L 0.99s) SL 37?-3?<r 
J)Mdl & Y>no%^) 

^ W/&.) dtf -* HMt.A kf-ihe>r m m 3SY 

ĵ Ŝ hJ/Samn&ci f/o -T>Z/̂ \ ,#L *<. Pu —"> (16X3??-Iff 
»)/<y •£>.b y  w ) ^ . . F 4 . ' . f h , v - m  

. !1K ,,JL. 
; — —  f -  - y  j—-eyJru^ 

r)M4 UaJ- j  C/yiyt £ Q QO<\ _? v.'rtLo tiwu v̂iJiLj 

TJX-



' N N F P  &  E H E R l M A N  A ?  

'  M E  —  0  a  s e  M r -

-  . •  r :  

:  -  i / j  T  —  •  J 1  • 1  _ • '  

'  a o  "  a r m  

'"'•at-a •*•7" 

• "  - r ,  t -  = u  
' •  m o  / K" •  _ i  o r  '  u e v g h t  

M o r  A - t a r -  3 F 0 U N  

; m m e n  t  a  :  

- T 0 N E 5  A N D  F O O T - ?  

C l a n t v  A f t e r :  

4  • *  .  A n  a  1  -  "  -  ;  • " • > • :  e " f  r a t  i o n  C  0  '  M  

" *  4  , 2 ' '  -  —  4 0  —  5  A  I  1  ; m  1  c j f i :  a q ^ O .o n :  •  s :  

"  4  4  J  J  —  ?  5  —  0  A n t  1 m o r v  3 .  7 0 :  I J  N  F  
7  4  4 .  G  —  • ? »  - 8  — 2  •  A r s e r n  2 .  i  0  :  F  
" a a - O - 7 ^  -  5  : E a r  i  u r n  L 4 7 . 0 0 :  F  

•  4 4 0 - 4 . 1 — 7  '  E a r  v  t  .  i  1  j m  0  . 1 3  • 5  E F  
7 4 4 0 - 4 1 - 7  C  a d m  i  u m  0 . 0 6 ; u  :  P  
7 4 4 0 - 7 0 - 2  :  c .  a  l  0  i u m  ~I-=O. OO: E P  

" 4 4 0 - 4 7 - T  •  C h r o m i u m  2. 5 0: : P 
" 4 4 0  — 4 . r  — 4  : C  o b a l t  3  .  3 0  :  8  : P 
" 4 4 0  —  5 0  — c  •  C  o c o e r  • A 8  .  6 0  !  N * E  :  p  

'  I r o n  2 3 4 0 0 . Q O ;  E  P  
" 4 7  ̂  -  i  : e a d  1 6 . 0 0 :  ' 5  P  

- 7 4 7 . 4 - 4 - , - 4  : h a g n e s  i u m :  3 3 Q 0 , 0 0 ;  E  
; = 

? 4  ' M a n g a n e s e  3 3 7 .0 0 ;  M E  P  / 4 7  7  —  4 ,  • M a r c u r v  0  .  0 ' 3  '  1 J  •  0  V  
/  4  4 ' . ' —  v j  2  —  ' J  : N i c k e l  l  .  A Q  :  B  : p  
"  4  4 Q  —  0 ' 4  —  7  : P o t a s s i u m :  3 1 7 . 0 0 : B  

: = 
7 7  ̂ 7 — 4 ' " * — 2  

- A A G - 2 - - A  

f a  1  e n  i  u m  

: ?  i 1 v e r  

0. 4 5 :  I J  

1 .  6 0 :  u  
T F  

: p  
~ 4 a . 0 - 2 3 - 5  ' E o d i u m  3 0 5 . 0 0 : 8  ,  p  

7 4 4 0 - 2 3 - 0  ! T h a 1 1 i u m  0 . 2 6 :  I J  N U J  r  

7 4 4 0 - 6 2 - 2  1  V a n a d i u m  7 4 . 2 0 :  E  : P 
7 4 4 0 - 6 6 - 6  !  Z i n c  6 5 . 1 0 :  .* P 

1 C v a n i  d e  :  N R  :  N R  

S R O W N  C  l a r l t v  B e  f o r e :  7  • ?  

A r t i f a c t s :  V C A  
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ATTACHMENT 2 



SUPERFUND SITE ASSESSMENT PROGRAM 

SITE ASSESSMENT REPORTS 

1. PRELIMINARY ASSESSMENT 
* Quick Review of Readily Accessible Records and Reports 
* Undertaken to Determine the Existence of a Problem and the Need 

for Further Action at a Site by Characterizing: 
- Magnitude of the Hazard 
- Source and Nature of the Release or Potential Release 
- Identification of Targets 

* Does Not include Sample Collection 
2. SITE INSPECTION 

* The Purpose of the Site Inspection is to: 
- Further Define and Characterize the Problem 
- Provide Data for the Hazard Ranking System (HRS) Scoring 

and Compute Initial Score 
- Identification of Targets 
- Determine the Necessity of Further Action 

* The Site Inspection Involves an On-Site Visit and Sampling (10+/- Samples) 
* A Site Inspection is not an Extent of Contamination Study 

3. SITE INSPECTION PRIORITIZATION 
* Quick Review of Readily Accessible Records and Reports 
* Undertaken to Determine the Validity and Update Background Conditions 

Under the New HRS Model, and the Need for Further Action at a Site 
by Characterizing: 
- Magnitude of the Hazard 
- Source and Nature of the Release or Potential Release 

* Included On-Site Visits or Sample Collection as needed 
- Analyze Samples/Limited Analytical Resources 
- Account for Significant Safety Hazards On-Site 

4. EXPANDED SITE INSPECTION 
A Follow-Up Inspection May Be Recommended After the SI To: 

* Gather Additional Data Necessary to Strengthen or Substantiate the 
Initial HRS Score 
- Geophysical Surveys 
- Installation of Groundwater Monitoring Wells 
- Additional Sampling 



Review of Analytical Data 

If previous analytical data are available, they should be reviewed for information which supports the design 
of the sampling and analysis program, tests site hypotheses, and documents the site score. The Site 
Investigation (SI) investigator should review ail previous analytical data. While analytical data collected for 
other purposes may not meet SI objectives, site-specific analytical data are generally helpful in better 
understanding the nature of the problem at the site, regardless of data sources or data quality. The depth 
of the review depends on the overall quality and quantity of data, the intended use of the data, and whether 
they are representative of current site conditions and comparable to SI data. Determining whether available 
data can be applied as Si-generated data requires the professional judgement of an experienced reviewer. 
Both validated and non-validated analytical data may be available. Previous SI data will be validated and 
of CLP-quality. Non-validated data may contain false positive and false negatives, as well as quantitation, 
transcription, and calculation errors, if data of unknown or questionable quality are used for decision­
making, the investigator should review ail available information to assess the level of certainty associated 
with the data. If these data are used for HRS documentation, data validation will be necessary. The 
investigator should be able to determine the general quality of the data set by reviewing QC data for 
evaluation under the Superfund Program. 
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